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imm&] mmm 

[ff^^6] #7£j&0^-4 (Bone Morphogenetic Protein 4) #^ETT^f 

m$vM8] w&mmw. mt<v> u> . <b> < C ) w (<n ^e, 

(a) F-^^yfcm&nmmm; 

(b) 7tf;i/a'J>#it#lIi; 

(c) r7^y»iMttttS«; 

( d ) tnb - >#ifr'f£#MflSo 
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[if ##14] ftiftf^l^, ^T<Z> (a) , (b) (c) 

(a) ^Mtcj:S#iJl ; 

(b) ffl[*fi(«©Mi*lCJ:S«iS; 

(c) JSai^Wf^ffiv^&tiSffllKSHJt^&ftO^ia." 

If l 4 JCSB«<Z>#i£. 

l 4 tciEij£tf>#&o 

[ffjJtSi 7] Xha-vM#\ J^T© (a) , (b) , (c). (d 
K (e) , (f ) (g) fr&fcS3¥fr&3gtftiS;* l>n- vjfflfl&T*&£, 

li — i 6 ©v^tifr i ^tcffi*©^ 0 

( a ) m'jtfsjftmmmm&mm •, 

(b) SI HMVtfXE&5fcS TOfflM ; 

(c) 7^^Mfi*NIH/3T3fflJ§; 

(d) M-CSF^!l7>?XlllMOP9M; 

(e) 7>?^iISfl*MC3T3-G2/PA6»!l; 

(f) m&&mmm&<z>x hn-vmi ; 

(g) ftraMMfl*©xFn-7tt 

[3f#3gi 8] KteffrfiMStf, J^T® (a) , (b) %.Xf (c) frp>&& 
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( b ) {*mm<D& zm®m?z> -iiiao x ^mz *i t^mm z&m-t & zt.iz 

(c) (a) Xtt (b) ©JKffi#m©^fe^-hcD]ft^$:il^X^<Z)#^§: 

ffl ^ t l r=.i&&.&mm. 

iMi-i 8<zn^n^ i^cfE«tf>#i£ 0 

[if #^2 0] EttMJ^&^K^»^fctt^Emfi*©M^{c^Mbm 
^£^W5%j^_hT*&<5, iff^i~i 9©v^i"4x^i^tcffi«©^i5S. 

2 o ©v^*u^ i mcmmnxm. 

tt^m & ^jehm & ^jk^ a * © mm &c &itmm -r z> r=. &> amm, 

[ff^2 3] #7gJEfcH^-4 (Bone Morphogenetic Protein 4) Sr^^f^ 

[H#3®2 5] xSd-tM#\ ff^i 3~i 7<z>v^rti^i^K:iH 

2 4 Xli 2 5 gB«0>4Mfc3&3*8tf. 

a 

[ff#^2 9] *hn-v*HJi6#, H#^i 3~ l 7©v^*ifr l^tcfH 

3 JB|iE#2 003-3046367 



#20 00—2908 19 

m±m B 

i] fff^2 8-3 o (D^-rtifr imizmma>mm±mzm$h 
m^ms 2] xhu-vmm*ft&mt.Lxm^&z. 

[H*3g3 3 3 xhn-7« flf^l 3 — 1 7 0)^?Mxfr l^icfH 
[|f*^3 4] lt#3®3 2*fctt3 3JCffi«©^JCj:y«(^S*lS, K 

is* co m# t & mm . 

Clf*^3 8] fi*Jgl~ 2 l<D^"ftifrl&K:ffim<Dj$m*m^&Z.£. 
[f*#«3 9j »#3g3 8{clB«©^JK^M^fe^E^a*©MiBg$: 
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2 l©v^i*tl5^l^^cla«©^^ss:ffv^, i»tt ^ ist#ii##fi 
t t? © «<f$3M ^ e> ^ei»^ * &^Kist m m <d mm £ -e© 4Mti®s&it& 

[M4 7] XhD-V«*\ fjNfcgl 3 — 1 7 ©V^ft2M.£tCflB 
iffl^ t>D-Vttt^§, f^4 6fBi©gE 

/£fete^s?tf>£#><£>^-£&£, st#^4 6 — 5 1 ©vN-rti^ i^{cta«<zm 
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m* mmnmmm. nmm^m. mm&m&&&. ftn&mm. &&&mt& 

^36 KiB«©MJiC<B&&^eirtfcffl8u 

[M5 6] fflt^3 4 tC|B«(Z>ffi#S:J§^S£ ££#$t£^£. If* 

3 6 Kmm<Dffim<Dft&mmm&&. 

[H#3S5 9] xh a-vIM, ff^S i 3 ~ l 7 <Z)va fti^icia*© 

* h n - ^ms^-v & z> , m ^ 5 7 * & & 5 8 mrnom&o 

[0 0 0 1] 

o 

[0 0 0 2] 
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*1S> mnmm (embryonic stem cell) tit, 4 y ^ h U {C^V%T^#^-5 

[0 0 0 3] 

wmfrb^iz.fafr-DT®mL&i$*> 2mm. 4mm. smm 

compaction) #j@r»J, M^^^^^BH^IC^ o fe^HE (morula) £Pg*« 
tlSSPitC^S. ££>{C. £»ffc3 . 5 HtCte, Jffif^a$K:*!lJe (blastcoel) £ 
litl^^M^-e^KM (blastocyst) tC&6„ ^OttEiiM©^ 
JKH (trophectogerm) Jg f*jgPiffifl&9l ( inner cell mass: ICM ) 
*lTV*S. EI»1»4 . 5~5 . 5 UlZtMr}X¥'ggUZMtm't&. M0E<Dft 
JHJC«, ^aPm%©*T^MtC®Lfe*®©M^M^|^JE3l (primitive en 
doderm) *Mfi£4HfS bt V^„ ^tl £ © O -gP©MttJE*^^ f>J8ttb^«l 
*K^S©*ffl^j£L3S&WE3l (parietal endoderm) »f Jf& i; *J , ffij&* 
7h'J>y ^^^^^JL/T^-Y^;!/ MI (Reichert's membrane) £o < 
[0 0 0 4] 

m{*B&&<<Dfcj&lHmnmmit7&<$LftBm (visceral endoderm) ' 

< ZmmMm<DmMlZmMlsXm%ifrmm (primitive ectoderm) £ 
m*n&mmM&^><&. m&ftif&Zl** m&^mm (embryonic ectoderm) & 
&Wt±mmi&M (epiblast) £%m*toT^Z>: *J*«<Z)JEEtt^ t. bt R# 
?^tC|RS"^*fe«), ^W^5 . 5~ 7 . 5 B<Z>m\ZWffim (egg cylinder) ^P^tf 
*l£ 0 #imE<0^«£©tftt«ffl¥#lCtt, MM^o<SKMII» (extr 
aembryonic tissue) #9***10536** e>£Mt tlT V^ 3 „ S»« 6 . 5 H tC 

«M^*JK^iiiCM^ (primitive streak) imMft^St^tu £a>*P#T?J§C 
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M^^e>^fei:t>*@&^^fBl{C#g&LTK'ffict'KlimJi (embryonic meso 
derm) St^jeR'TS. £ ©WIIIBJI © * JC M\ ^3fcfl&Jfc##©pfgEi|g (definitive e 
ndoderm) & & *06 % * tlX V^„ 
[0 0 0 5] 

<d 3 esia^ & z t. tfw * jwc $ tix £ y , sk%<D-t^x<Dmmitm^m 
e>n&z.z.ifim*>frKztixisv\ ttm&am&^ftit tum-to-D w.e> *i ^iess 

(neural ectoderm) , &&&<Dmifo'^&ltifimik'? W & ftfc* 
ffiSltt^Wigffi^K^ (non-neural ectoderm) h Pflifit V>£„ 
[0 0 0 6] 

L/ T v% ^Mtt^tgffi&^^^Mb^Ett^Mi: L T LT v^-S 
o M^K^##Kliglc3Mt £ & £ at> -5 £: CD £ A* £cDifflfl&te£tgtt £ 3c e> # ' 
, '*©-^^©m^a^&^^*fi!BS:Sie)*&iR^.5ii«IJfi (primordial 
germ cell) LT#34x£. M&*E£##&^lC$Mfc"*-.5 

allantois) S^PCOJK^^^KIi (extraembryonic mesoderm) C0(p€0^^.<D^^L 

izmmt^o ^m^mmmit. ^wx* ^mmms^^^x^mL^mm^ 

[0 0 0 7] 

s s „ r onus &iEsra & *g& o * # e> « &nm izmm z.mtt&MkvM'tz.iL' 
tf«smx'&v. ft&m&&z.mv£$KSbb®&m&<Dmteiz&it?&z.z.ifiX' 

[0 0 0 8] 
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wis: L fcm&nmm td v & e> & & * *i s d . * * 
& «> samiaic^fc-r s r £ g&^-ffi'&zm l t v^ & r ^ #seib £ *it 

V><5 (Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, 
Cold Spring Harbor Laboratory Press (1994); Gene Targeting, A Practical 
Approach, IRL Press at Oxford University Press (1993); tY-i ~? )\> 

*± (1995)) „ 

[0 0 0 9] 

TOiMif&7-f-^-|lli:btffl^5Wfe5 (Gene Targeting, A Pr 
actical Approach, IRL Press at Oxford University Press (1993); A^fttT 

wm, #±*± (1995)) „ 7 >c -#-MM<D±T*mwt£M%&mmz&*>. mmiz 

£r£#«Ttg£&£ (Manipulating the Mouse Embryo A La 
boratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (19 
94)) „ . 
[0 0 10] 

m'&nmffi<D^fritytn*mW-tZ>m^'£.lsTL I F (leukaemia inhibitory 
factor) jtfEf^StlTJSU (A. G. Smith and M. L. Hooper; Dev. Biol., 121 
, 1, 1987; A. G. Smithy ; Nature, 336, 688, 1988; P. D. RathjenP,; Genes 
Dev., 4, 2308, 1990) % ig^M^C L I F ZWtlWt Z> - t IC «fc o T, 7J-# 
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£.tf$k&& tlX (J. NicholsP>; Development, 110, 1341, 1990; S. Pease 

P>; Dev. Biol., 141, 344, 1990) „ L I F-e<Z)*Ol:©#t{C^*t5 

ftfc'J JC, L I FCD^mfoW^^—V h<D—DX$>Z> g p 1 3 0 b 

^SftTV^S (D. P. Gearing and G. Bruce; New Biol., 4, 61, 1992; J.I. C 
onoverfb; Development, 119, 559, 1993; C. Piquet-PellorceP, ; Exp. Cell R 
es., 213, 340, 1994; D. Pennica*,; J. Biol. Chem. , 270, 10915, 1995) „ 
[0011] 

K. Yoshidaib; Mech. Dev., 45, 163, 1994; J. Nichols^; Exp. Cell Res., 2 
15, 237, 1994; #^¥7-51060^) , g P 13 O^?,0lififfiifeli!)M 

MM<DS>ftitm^*ftit& e>mmzmm&m% zvx^zzn-tfwbmzznx 

(C L. Stewart^; Nature, 359, 76, 1992; J. L. EscaryP>; Nature, 36 
3, 361, 1993; M. Li fb ; Nature, 378, 724, 1995; C. B. WareP>; Development 
, 121, 1283, 1995) , gp 1 3 0 SMS^ £ L £v V 7, \Z £ V^T it. 1 

2 . 5 Bfrbmmizmz&mvm&tt^&zLtfrbb^Li&ztiTi*^ a. Yoshid 

aP>; Proc. Natl. Acad. Sci. USA, 93, 407, 1996) „ 
[0 0 12] 

i98i^, vyxK#^Tmftnmifc&®toxmft&ftx&>M (m. j. Evans*,; 

Nature, 292, 154, 1981 ; G. R. Martin; Proc. Natl. Acad. Sci. USA, 78, 

7634, 1981) , mmM&m'&nMM&miLxm. mz.\i#*?vxizisv}&m&ft 
mmomiLm wm&& 5,453,357#; xmmm- 5,67o,372#) i&ztfmzzzn 

. ZtltXiZ. 79b (P. M. Iannaccone^; Dev. Biol., 163, 288, 1994) , 
— ChU (B. Pain£>; Development, 122, 2339, 1996; ^H#fr 5,340,740-^; 
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^ffldfffp 5,656,479#) , -? % (M. B. Wheeler; Reprod. Fertil. Dev., 6, 5 
63, 1994; H. ShimP>; Biol. Reprod., 57, 1089, 1997) , +r;i/ (J. A. Thomso 
nP>; Proc. Natl. Acad. Sci. USA, 92, 7844, 1996) , \L h (J. A. Thomson P> 
; Science, 282, 1145, 1998; M. J. Shamblott^; Proc. Natl. Acad. Sci. US 
A, 95, 13726, 1998) CDJEEffi^MIS^^^ *lT V^ 
[0013] 

MtfMgV&^t-^BMtfm&ZnZZZ.tfftSbtlT^Z (Manipulating the M 
ouse Embryo A Laboratory Manual, Second Edition, Cold Spring Harbor Labo 
ratory Press (1994)) 0 

lfex>^'Jt>f K^T^ £.mtftZ>MMM (embryoid body; AUT, E 

, tpmmmm. fkmmm. tefcrnm. m.'wmm. -w^mmm. ^mmmm. &m 

mm&&m&1£&Zt&^M-V%>&Z.t.i!fim&ZtlX\t*& (P. D. Rathjeni?,; R 
eprod. Fertil. Dev., 10, 31, 1998) „ LfrL&j^io, Z.tf)ig#;fr&{C J: Z>fr 

[0014] 

m&nmm ^^nm^mm^mmiz^tmm^^^mizmvx^ 

S/a±T?NGF & U m*fi & JB v > T J&il & » S i: , # SS'» fflffiS CO 4Mb jc M 
tf^^r^tlT (G. YamadaP>; Biochem. Biophys. Res. Commun. , 199, 552, 

1994) „ ^tsEci»:fe^t, i/?- ; ^ymmmiz&vnMi&^&ftik 
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^ffiiiStlSi: VOftJjl (E. M. V. Jones-Villeneuve£>; J. Cell Biol., 94, 

253, 1982; G. Bain£>; BioEssays, 16, 323, 1994) P> -^(D^^^JK'S^lHJJS 

tcfc^Tfc&stu i/f ;^ >i#fiT f 4 g riE b i fet, hv^t/y 
flg^^4 o%£v^iS*ST?jB33iu z:cD^s&7?^e l^;^-£^;uII^Ix- 
-^•^■^--ifCCDSMTS)^ G A P - 4 3 (growth-associated protein-43) „ M 
AP — 2 (microtubule-associated protein-2) , y 7 ^ J W&Wt ( 7 -aminobuty 
ric acid; JL^T> GABAttilgt) ^^ft, NMD A (N-methyl-D-aspartate) 

l*;K fDi/>7fC^« «WBrn-3, GF 

AP (glial fibrillary acidic protein) , GAB AMiit'SSGAD (g 
lutamic acid decarboxylase) CD^^^M^^ tl-S> ^ £ J^fg^ <* tlT V 1 * £ (G. B 
ainfb z ; Dev. Biol., 168, 342, 1995; F. A. Michael £>; J. Neurosci., 16, 
1056, 1996) o 

[001-5] 

B r n - 3 licfi^B#M"e (X. HeP>; Nature, 340, 35, 1989) , GAP-4 
3 liWUffl^"? (L. I. Benowitz and A. Routtenberg; Trends Neurosci., 20, 
84, 1997) , MA P - 2 littfiMS^gg®**? (L. I. Binder £; Ann. NY Acad. Sc 
i., 76, 145, 1986) , G F A P It ? U TIWJI6T? (A. BignamiP,; Brain Res., 4 
3, 429, 1972) , GAB A^fei^GADiifflJiftlifilt (Y. Chang and 
D. I. Gottlieb; J. Neurosci., 8, 2123, 1988) , tfjl* ^ J: T>* 

nmd A^mmtmm^.nmx^m-t^^ £.tfi*abtiT^&fc#>* v^-j^yn 
*m^xftit* mm l t=. m& iz *n * ^©^ftcj/ ^ ;i/ # & 

[0 0 16] 

£3ftTV*<& (H. G. SlagerP,; Dev. Gen., 14, 212, 1993) „ #M^#b^JK 

1 2 HJ!iE# 2003-3046367 
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e»»fifitc i o~ 7 moi/mm.v>is?-; 4 >im$«^, 3 B&ms o%<d 

JBUre G A P - 4 3©3frW, 4~5 Htfe5%*ift©i|l|I|fl&T? — aL-0:7-f 
h - 1 6 5 (S. H. Yen and K. L. Fields; J. Cell Biol., 88, 115, 1981) <D 
»3K3^ScaU/<;i/^«g{3tlTVxS*«, GAP -4 3 £./uZl*tem 
m&Mmffi<DmnX'%>Z>ZL£.jjm j gZftTl<^Z> (W. G. van InzenPj; Biochim. 
Biophys. Acta., 1312, 21, 1996) . G A P - 4 3 M'&mB&<DtplZl%— SP^U T 

e b &^«cd u^- j ^ ymmmxmm^n^nmmmm^mmn 

MlTGAP-4 3&Tf—zL-Uy4 h~ 1 6 5 £ KHfitttBs&JC <fc -5 

^fe^SaHgV^^tffg^tlTV^ (W. G. van InzenP,; Biochim. Biophys. 
Acta., 1312, 21, 1996) „ ^©i^lC, E B &mz. J: SiRlIlfaiSIffiSf^M ttJW 

[0017] 

m^ffimm&$:W%.Lfc£.Z: 5, 5-HT (5-hydroxytryptamin) , GABA, 

*>r->K, K-rU>, *;i/A3-;nfflt»tcj:S«ffi©»^3^- 

3*iT£U, #«MSS©^b©^f^ft©^{Ct)E B^fC^^MSSra^SM 
tfMMTf&Sw^jtfzjsSjtlTV^S (W. G. van InzenP,; Biochim. Biophys. Act 
a., 1312, 21, 1996) „ ffijftXMfelC <fc S E B m&XlZ, E B ^S<Z)ffliiBJitf2iC& 

CDAflsftf&lMtC&MoT (P. D. Rathjen^; Reprod. Fertil. Dev., 1 

0, 31, 1998) „ 

[0 0 18] 
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, GFAP»ffi©7Xhnf>f h, 0 4&g<[4 (M. Schachner £> ; Dev. Biol., 83 

, 328, 1981) Knt>f hmz&itLfcmife&mm'r&z. twm* 

jWC^tlTV^ (A. Fra i chard £ ; J. Cell Sci., 108, 3181, 1995) „ 
[0019] 

it-?Z> Z\ titU h n 9>f ;i/X£fflV^^KU >^*||J^-e^l^Stl (U. LendahlP, 
; Cell, 60, 585, 1990; J. Priced; Development Supplement, 2, 23, 1991; 
J. Priced; Brain Pathol., 2, 23, 1992) , -t0>ffc, ^^(Z)FwiC#^E-T -5 ffflg 

LTJMIIStlfcr fcTfSHIIISftT^S (S. J. Morrison^ 
; Cell, 88, 287, 1997; R. D. G. McKay, Science, 276, 66, 1997) . 

>73-y &-^tM T S F n£g*ffi (A. Rizzino and C. Growley; Proc. Natl. Acad. 
Sci. USA, 77, 457, 1980) 5 ~ 7 H ITO*^ £ ^ £ T% 

^^^JK^»3S*««3SES4xSfliJ»lft*g^SaBtt (A. KurtzP,; Development, 1. 
20, 2637, 1994) <DW&±feMMM<DWlMME& (neuroepithelial precursor ce 
lis) *«S|#$4x, -e©trj|E0J3SS: b FGF (basic fibroblast growth factor 

) t^*-y&^timN 3mfammmT*mm?&£wsMMm£ Lxmmm&zn 
b f g f &fo^r=.mi&^\z^m&<Dnmmmt3 &&tf v rmmz^tL, 
£ *, ic mm & mu u & mm & m v ^ t & m wst n*<i4 i*s^ & <t t>*«M n 

m&(D*y + 7*Bf&tfWL&-£n2>Z*.}ltfm&2ftT\<^2> (S. Okabeib; Mech. De 
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v., 59, 89, 1996) „ 
[0 0 2 0] 

z<D£oizLT4y¥huT*mmznfr wm&mmw* ft k & v ^ x ies \z 

fcflBb^SfrtCO^TfcfcafStl-^S. 

±3&<D I T S F n^$:MVNT^bfev^X(D#S±^lfflJ3S^©Bulgm^ 

fi&4i6H~i8H©^y h<z)j^^{c#«-r^ii, mmLt=.mmfflMtf3W}Lm 
mmz-mv&tti. wm. rxhnt^h, >ry =r^>Kn+>--f htc^Mtbjgjs 

mz\%fe^(DM?&h %W\i$-Dfr1&*i^Z\ fcA^m^E3tlT (0. Brustle^; Proc 
. Natl. Acad. Sci. USA, 94, 14809, 1997) 0 bfrb&#£>, &U$ltiUZi** 

[0 0 2 1 ] 

Ltz.ni&&OmmMffi.(DM>m\Z&^T^mZfrT^2> (J. Dinsmorefb; Cell 
Transplant., 5, 131, 1996; T. Deacon £>; Exp. Neurol., 149, 28, 1998) „ 

JgJfcfcbtC^xy ymffi&W&-tfWl3g'ZftZ>Z\£t)m%2nT^Z> (0. Brustle 
e>; Science, 285, 754, 1999) „ Z\(D&mXit. ±il©EBM, ITSF 

[0 0 2 2] 

i&it-tlsy, FGF2 (fibroblast growth factor 2) „ ? $ —2/ tr&ti&i&'T* 

mZm^TmMZmtfL. 5#©lCDiiM^TFGF2£E.GF (epidermal 
growth factor) £^frigifc-£mfSig# U > 7;i/X> NftfflUCj* bfc £ 
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feo-S5^ffl 1 ©jWUaafSTf F G F 2 i: PDGF-AA (platelet-derived g 
rowth factor-AA) fc'g'tfJgifilCiBfrft bfg# £$ett & ^ ^ ^* U TMcDfuM 
JB& ^\ £ 3Mb £ 3I& * -5 £ # «T IB V & U , iz % v ^ s z £ ifi rT fg t? & § - £ # 
asSflT^*. 3©J:e>&CbT£MfcS§^L£#Hfl&kL A 2 B 5 S i £ ( 

M. C RaffP>; Nature, 303, 390, 1983) , F G F 2 £ <fc Tf E G F & V%ig 

Mttstrx bn+M his ir>*^U =3^> Kn-F-f h^tf^MfcaW^h 
n $ *i£ i i: fr£ U TABUS© l&ffiifflifiTf S> 6 r H &m lc 3 tiT ^ £ 

a 

[0 0 2 3] 

IttfJ^I (teratocarcinoma) J: »; JE4£f£HHfl& £ £$}j8& 
WhVT, ©JE'MMIfflflS (embryonal carcinoma cell; E CHUBS) tfflfcft 

£*lTV^ (M. J. Evans; J. Embryol. Exp. Morph. , 28, 163, 1972) „ 

me>(DlJlH m&ftffl&<D^~ ft%tls"C^&Z.£. (E. 

G. BernstineP>; Proc. Natl. Acad. Sci. USA, 70, 3899, 1973; S. B. Diwan 
and L. C. Steven; J. Natl. Cancer Inst., 57, 937, 1976; D. Solter and B 
. B. Knowles; Proc. Natl. Acad. Sci. USA, 75, 5565, 1978; B. A. Hosier^ 
; Mol. Cell. Biol., 9, 5623, 1989; S. C. Pruitt; Development, 120, 37, 1 
994) , >f>kf bnK&^Tm*teMMKftfc-t2>mi]*mLT^Z>Z.}l (G. R. 

Martin and M. J. Evans; Cell, 6, 467, 1975; G. R. Martin and M. J. Evan 
s; Proc. Natl. Acad. Sci. USA, 72, 1441, 1975; M. W. McBurney; J. Cell. 
Physiol., 89, 441, 1976) , HaMSfl^0)#*lfC £ V*T«6* telRMfr S> & & 
7£fI# ; 0J?££*l-£> Z £. (L. J. Kleinsmith and G. B. Pierce; Cancer Res., 24 

, 797, 1964) , m^m<D^K^A^^ tmi^mmz^h^^^mi^^m^ 

&ZH (B. Mintz and K. Illmensee; Proc. Natl. Acad. Sci. USA, 72, 3538, 

1975; V. E. PapaioannouP> ; Nature, 258, 70, 1975; M. J. Deweyfb; Proc. 
Natl, Acad. Sci. USA, 74, 5564, 1977) , M#>XffiV Z> tfEtt&JfiWUISttc 

<d#\z\z£m&w* * ^ z^m? &Mjj*ft^m&n%2nT^$> z t a. a. 
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Stewart and B. Mintz; Proc. Natl. Acad. Sci. USA, 78, 7634, 1981) 

m'\tnmm^m^^^^mmmtvx<p^n^mi^r=.mm^m^^nx^^ a 

[0 0 2 4] 

Mffi(£>Mffi.ffitf&m-tZ> Z. HtfBZtl. EGmm (embryonic germ cell) h h 
TffiiLZnfr (Y. MatsuiPj; Cell, 70, 841, 1992;" J. L. ResnicP>; Nature, 
359 , 550, 1992) „ Z.<DEGMM&. £&*#J*;* 9<Z>^j8lC3r#"e£StB*& 
^fl/Tfcy (C. L. Stewart^; Devel. Biol., 161, 626, 1994; P. A. Labosky 
e>; Development, 120, 3197, 1994) , ±&m&WIR&&-fl t *i "* Zfrfrit&mm £ 

y &m l fett«*«*> y > mm^immm^mmitiz. * -Dx^mm^M k. 
ffi£.$tmx'gz>£mz.t>nx^z> a 

[0.0 2 5] 

«©34xT^*o 1997*£, Wilmut&tCfcoTWJLi&^TfttCftT, 
3R©^n->fi#T?*>S¥KU -^f^ffiStlTJK'* (I. WilmutP,; Nature, 385 
, 810, 1997) , & f JtmM<D&L&f3^Z.9n-yV*/ (J. B. Cibel 1 i ^ ; Scienc 
e, 280, 1256, 1998) , t»«, 338, IP«, IPfiiffl]e©«&tf V*fc * n - 

(A^H^; SS^iil, 44, 892, 1999) „ tru-y^r* (A. Baguisi 
t>; Nature Biotechnology, 17, 456, 1999) , #F.B|ffl,8£tf>M VAfe £r n - > 
V^X (T. WakayamaPj; Nature, 394, 369, 1998) ^ £6tf);Btf>$Jfl&£:fflV'>fc# 
O — Z/*W7* (T. WakayamaPj; Nature Genetics, 22, 127, 1999) . J8Stt##H 
SSCD^^M^fc^ □ — y (T. Wakayamatb; Proc. Natl. Acad. Sci. USA, 
96, 14984, 1999; W. M. Rideout IIIP>; Nature Genetics, 24, 109, 2000) 

(R. P. Lanza*,; Nature Medicine, 5, 975, 1999) „ ttc, .ffiEf£$NW0B£ 
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Mffim&&ttm<D&mt>^m&Z.£.%mmtsnT^Z> (P. D. Rathjenii,; R 
eprod. Fertil. Dev., 10, 31, 1998) „ 
[0 0 2 6] 

fitt^lT'$>S. i*3fcJ:»K L-DOPAS:cfi^i:"tS«|R3fR?SA«ff*5*lT$fc*^ « 
JBtCfcfc*l*m#*&^ifcfc*b. #<0>&#tC;J3V^*©&:£#&&tC«SSU we 
aring offJ^St, i/^^r* T £f© Iff flMBJC $ *l£ <fc O tC&&„ dCZ)£: 

l 0^Jilc%fcfeoT^fflLfcM^^L#ffibfem*^^i:i/^-yx 
[0 0 2 7] 

[Hsew#p& l «fc e> £ -r £i&M] 
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#{c, frmmmmoiMM. ^mizitJE^^mm^m^^^-^^y^m^nm 

[0 0 2 8] 

Mtmrn^z^mzm^zmm. mfritmm-t&jjmizm\,^*bu-^Mmz 

[0 0 2 9] 
[0 0 3 0] 

HP15>, JWTco (l) ~ (4 D\zm-tz>o 

mzwmm^&xm* 

[0 0 3 1] 

msmiz-js^x, Banmmmt. -o^baiz&^xmm-tzzntfnsmx 
t5„ ^©MiiLtti, (a) : mm&.mKD^nmm^mm-t^^iiiz^-oxmxL 



1 9 
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) am&nmms (b) : ^«®^$:»«^^^i:(CJ;oT^$ti^W 
E£fg#f 3^ iKCioT^LfeKttffFIHR (c) : (a) &SVM± 

[0 0 3 2] 

^2>Mmx*$>2>. ±m en icia«©^^ 0 

(3) m&ftM&zimmWiMxtam-t&jinz&tt. m^nmrnzfrmmm 
msw^^^x, ^mm^^mmmt, ^mmmm^^^ti^r=.mmx\ ^ 

(4) ±m (3) 
bin mgtmmteztfi&vf hn& 0 

(5) ^^HH^^MJ^1?S>«>> _tfH (4) \Zt^m<Dlsm a 
[0 0 3 3] 

X£Z>o 

&miz. frmmcm#:-tz>±femn(z>m& (epidemis) tpmmiz&5&?z> 
^mmnnfe (dermis) ^^^^tiTfeu, m&mmmt. m&ttMm-tz 
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, MJfcfrbftMtefafr-DX^ig.M (stratum basale) , MMW (stratum spinos 
um) , WiMlM (stratum granulosum) , $£$JJg (stratum lucidum) „ ^IRJS (s 
tratum corneum) fr&fcS,, ^ftjHHlfitt. flt^Tyf ^ * > V<DW%M 

OTlC£tf£±^MJ^©V-#-£ LTM^tlS (R. G. OshimaPj; Dev. Bio 
99, 447, 1983) „ >T^=f-y 1 9 ttfl&i^tC.*WS± < S01iacO , T-*- £ ITI 
VN*b*l<5 (P. C. Stasiak & E. B. Lane; Nucleic Acids Res., 15, 10058, 198 

7) '. >r^^y 5 ti4 «*^©ajgJS$:«^i-^±>smcDv-^- £ itffl 

V^*l£ (E. Fuchs & H. Green; Cell, 19, 1033, 1980) „ (D^J&M$& 

{C^^-^> 1 ^> 1 0(7)|§Jg^±#-r-5> (E. Fuchs & H. Green; Cell, 19, 1033, 
1980; C. Bagutti?,; Dev. Biol., 179, 184, 1996) „ 

(6) #7^0^-4 (Bone Morphogenet ic Protein 4) #4"FT*^itl>r t 
£#$:£-f£, _hfH (1) - (5) <D^1T1Mt>lJ&lZ&m<Dj3&. 

(7) _hfH (4) izmmcDX 

[0 0 3 4] 



2 1 
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ftm&wmmm* ^ ymim^nmmm^E^mif ^s. 

[0 0 3 5] 

;VT Kl/t'J >#ift#lfflt7 Kl/^-U yftM'&nmMMT'it&mLX K — 
■fen N^>fNm't4#M«T'l± h U y h77> Kn=*S/^-i?&$83iU T 

[0 0 3 6] 

> (Corticotropin(ACTH)) , a a 7 , j8 -U >K h n tf > (Lipotropin) , a- 
t^-yMti&Mffllfcfr^y (MSH) , a-X>K;i/7>f > (Endorphin) , 0 -X 
yF)l7jy, r-X>F;i/7^>> ^ft->X>^77'J> (Met-Enkephali 
n) , n-fi/>X>^77'J> (Leu-Enkephalin) , a \*Jiy-4 > (N 
eoendorphin) , )3-^tX> F^7-f >, # -4 S A/~7 4 > A (Dynorphin A) , 
^-f;;i/7^>B (Dynorphin B) , P >f =E ;i/ ~7 4 > (Leumorphin) „ /ty7l/ 

(Vasopressin) „ ri;x — □ "7 y (Neurophysin) , ^T^ci/Vyy (0 
xytocin) , Xa-n7>f (Neurophysin I) , i}-7*X^yXP (Substanc 

e P) „ ^n.- D 3f ri> A (Neurokinin A) ", ^M.- r <~f^ KK (Neuropeptide K 
) , ttS^^"^ K- r (Neuropeptide- y ) , Xi-n^px>B (Neurokinin B 
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) , tfy<i;y (Bombesin) % h 'J >f ffi^^f K (Gastr in-releasing p 

eptide) % -kPls^y (Secretin) , ^f 1 U > (Motilin) , (Glue 
agon) „ y^VT^f ^ >:r^ir -f 'f~)\> r ^~3 s f' F (Vasoactive intestinal pept 
ide) „ ^^^l/^E^Sfc&H^- (Growth hormone-releasing factor) „ -f >;*y 
y (Insulin) , 4 y ^ >J y^igMfS^- (Insulin-like growth factors) , W 
hX^f > (Somatostain) , h U > (Gastrin) „ nl/i/7.h3r — y (Cho 

lecystokinin) , W&^Z??- FY (Neuropeptide Y) . flPRstfU * >^ K (Pane 
reatic polypeptide) , KYY (Peptide YY) , KIW^ftiPM*;^ > 

j&fctfilS-f" (Corticotropin-releasing factor) „ ^j;i/S/h— > (Calcitonin) , 
jtjfl/*/ h n ^it^^-M^^^^ F (Calcitonin gene-related peptide) , T> 
^yt^yt/y (Angiotensin) „ -f=yV^r — y (Bradykinin) , Ep^JMI^*;!/ 
^yM.tH'fcJV^y (Thyrotropin-releasing hormone) , ia-Df>^> (Neu 
rotensin) % tf^ — y (Galanin) „ MfoJ&f&'foJb^ yMtiifcJl^ > (Luteinizi 
ng hormone-releasing hormone) „ Z.tl *o> (D^"?^ F'ffilf M'tSM^J jt -5 

[0 0 3 7] 

*ftm<Dftitmmmz* F-smyftmmnmmm. rtf^ny^itttt 
rntit. ^^n-jvr^y^m^mmm^mvxmm^m^M^u^y 

f^»tt#jSiffliefCftabT^*««§R3*iS K-rU y- & - t Fn^ri/^-if 

> V Vj^cOjS 2 ^ $rS5c#"t"-S IS^J LT v^^)|H5S"^^-5 0 
[0 0 3 8] 

ItlMltlt ttlllS (neuron) % T^VUVJh (astrocyte) fc^tf 
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lUi r» f\ f\ <-\ 

■frt ^ u u vj 
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^■'Jir>KDt>f b (oligodendrocyte) iC^Mb L O %>ifejl%.M b, fro@B 
U ^> Kni^-f h LTfcy, Witfcf, 18^*1 tcfc y 

£#*h & mmmmv <z>$&m &m $ nx v ^ s e « * x > & 

Si»^**t/t*^>*t*'Tflfg^Brffi7?fe« (R. Mckay; Science, 276, 66, 1997 

) o 

(8) nmmmtiK &>T(D (a) \ (b) , (c) u) ^«b&&^£> 

(a) F-;U>^ift#Sajg; 

(b) rtf;i/a>j>^it#IM; 

( c ) r7^; M^ifrffittMgm ; 

( d ) tnM> fe»te#&»IllB. 

(9) #*yMKJ!B#, x>yj^ Ktff-r/ &^S3&v^ffi-e*s, _hfH (l 
) ~ (8) ©VA-rti^i^{CsB««^ 0 

do) Mskm^moy^rr^m-r^Jim^ti^ii^nmt-t^. ±sa ( 
i) ~ o) (D^irtifr imizmm<z>jj& a 

[0 0 3 9] 

m (i) ~ do) (D^-rnfricmmomm, 

(12) ^ h o - Y»M«TT'^«t§ r t 1 5, _tSE (1) ~ ( 

1 1 ) izmm^mo 

(13) xhu-^msfotf* tomitntmj&mizi: vwMmtj*&^fcx hu- 
*?mm'v&&s ±m (12) izmmomm. 
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(14) Qamit&totikmtfi* aTcD (a) , (b) &t>* (c) 

3g«4iS«ta^*)S,' ±IB (13) tcia«o*i£. 
(a) ffimMKL&Stim ; 
•(b) ffl[|t»©flg»lCJ:S«ia ; 

(c) mm&m^m^bti&mmm&tofctoajiSim. 

(15) mas&ltf. x^hv^>>c, 5-7;wn"?7->;K 7RU7v-f 
i/yM*VYV*±-Vfr^t£Zffifr^m\Zfr&ft1&M^1ib2>. _hfa (14) 

(16) mmBmT:m^bn£mMmfe<Dt~fra>f&mt>\ v-r^n^x-^® 
^Atf^x^^AiftHS^&j&sfff^&aiinsffia^fes, ±m (h) icia 

[0 0 4 0] 

(17) ^hn--7»» £HT© (a) , (b) , (c) , (d) , (e) 

, (f) JkZ? (g) hn-v»|gt'fei,, _hfS (l l 

) ~ (i6) <z>^?tifr imizMM<njj&i* 

( a ) M^f^^^^li^M^ ; 

(b) SIHMV7^fi^STOH; 

(c) ?")XMffl*NIH/3T3a§;" 

(d) M-C S F^l77XliSfi*0 P 9IJ| ; 

(e) 77^g|iSS3f5MC3T3-G2/PA6lJg; 

( f ) fe&&mmmm<Dx h n --moa ; 

(g) fl«ttfl*ffi^bn-7tt 

[0 0 4 1 ] 

(18) K'KMfl&tf, J£TF© (a) , (b) (c) *vf,**ffif^&atf 
WMT^S, ±fH (I) ~ (17) ©^^tl^l«{Cfa«CD7j^o 

(a) mfc&tti<D®wm&&tt&z£iz&^TmftLfcmmtmm i 
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£ iz J: o Tfcftf b fc&ffiffcfflllS ; 

(c) (a) Xte (b) ©Kttl*IBSa©Sgfe#Jia)3te^%3t^X^©# 
m £ m V * X H&t b K'f4#^SSo 
(19) *#XS»ci/^y-f >KS:^SDbJSiVAri:S:#«i:-r*, _hfB (l) 
-(18) 0)^t**i^l^Jc3B«©**S. 

(2 0) Hffi^Sa^^JK^M^*^^JKII**©TOtc^{b^t-S^ 

5 %JS*JbT?«>S, _h!2 (l) ~ (19) ©v^tifr l^{cfB«©^^ 0 
(2 1) HK«rtctf»K^«iJlS©^l:fg»&fPt)*vx, ±ta (D ~ (2 0) 

[0 0 4 2] 

(2 2) _tia (i) ~ (21) (D^rnfr imcmM<Di]mx*m^z>. m&n 
mm & & i tw&ai m * ©muss ^mc mm ? & t=. «> © *&*fi. 

(2 3) #7£j£H^4 (Bone Morphogenetic Protein 4) $:tMi>i:bt^ 
(2 4) **&>M£^^ 

(25) * h D - VHO&tf^ _hfH (13) ~ (17) .(Z^ftlfr 1 ^C|B«*© 

(2 6) * bu-^MM&5k<Dm^tfj±n&mmmmitm-tz>. ±m (2 4) 
xii (25) mna&immMo 

(2 7) An^MU^^ftS, _tlB (2 6) SB«©4Hfc&#3ff. 
[0 0 4 3] 

(2 8) m^nmmf)^^mmmm^^^mm^^oymmiz^itmm-t^^ 

Wo 

(2 9) * hn-vlMtf, ±13 (13) ~ (17) m^tifr i«icfa«<£> 

^ hn-viwiia-e^s, ±aa (2 8) izmm<Dt&m±ma 

(3 0) A3#8*l^iJ>tft5, _tfa (2 8)'Xtt (2 9) fB«tf>*g#-t 



2 6 
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Wo 

(3D jtiH (2 8) ~ oo) <D^irnfr imzmm<nmm±m*:mmf&%- . 

[0 0 4 4] 

(3 3) X hn-VM#\ ±m (13) ~ (17) ®V*1**lj&*l#jciB*(Z> 

^ Nn-vaifl&Tf&S, ±12 (3 2) sa«©*efe- 

(3 4) ±fe (3 2) (3 3) JC|B«©*i£tCJ:y3C»StlS, JEttl* 

(35) -_tsB (34) izmM<Dtfitt.itm^2>z.£Z!&m£-t2>. mm&tfm.m 

(3 6) _tfB (3 5) iCia*©*i5S{CJ:*J3l»S*l«, ±13 (34) {CfB*gtf> 

(3 7) _hfH (3 6) izuma)ffim : &&timmmm<Dr~to<Dmi&. 

[0 0 4 5] 

(3 8) ±ib (i) ~ (2i) <ov^ , r4^3^l3®^clB*<z>^^ss:fflv^«r^^cJ: 

(3 9) ±fS (3 8) {ClB«<7)^JB5^li^*fe«^E^ft5f50M$:, Si^i 
£ ^ * -T II £ ^ tfi £ 5: £ ? Z> , Ett # <b 4Mb SIS* 

(4 0) ■ JfiJSSfltf, 7-fh7>f»/>C, 5-7^097^, TKVTv-Y 
(3 9) (C|B«©*^o 

(4 i) ±ta (39) & fciz (4 0) izmM<Djjmitm^Tmt>nz>. m^ a 

(4 2) M^K#«TfeJ:t>*M^tlK##«TT\ ±fB (1) ~ (2 1) 
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(43) mm®K&&T&£&Mmm®mm&Tr\ ±m en ~ (2 d 
r £ jk-s^im^ bKmmmmt fcitftBmm&amms. 

(4 4) &&®n&&Tl3&Xf&&&®'Rft&&T"e* mm (3 8) lcfB*<7) 
(4 5) «K«J«#«T«<fctf»««ftfte*#«ETT?, Btfta (3 8) fCfB*g<Z> 

E^a*©iBiJia©«iBS:Jt«'r-& ^ z. s^att*, ^^jehsj 

[0 0 4 6] 

(4 6) &ftftMMfrbKmMMm&£mmmmm<DMMZfrimm?&m 
(47) *hn-^*o&#, tsfsa (13) ~ (17) <D^?nfrimizmM<z> 

XbU--?Mffi-e&2>. frffH (4 6) fa«©E^„ 
(4 8) MfS (3 4) C3H*<Z>jfi#£-£t?«. 

(43) tufa (3 6) iztRm<Dffim*'&&mm. 

(5 0) mm (3 8) {CfH«(Z)^KIgM*fett^)E^S5fe(Z)m$:^^^ 

o 

(5 1) mm (4 1) lC|H«©JWJ9aS:^'tfE3l 0 

(52) ftmm&Mtommawwizm-t! <&B<Dmm. t~\*m 
aRa>fc#><z>E&-e&&, tffia (4 6) ~ (51) ©^-rtifr i^(cfa«©B^o 

(53) frmmm&ammnmmi^^ <%km.fi\ wmftmm*.r=.it*&Bt&m 
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JI6 (3D »Wtc3£^5 tufa (5 2) lcffi«<Z>K£. 

) icmmomma 

[0 0 4 7] 

(5 5) f&K (3 4) fc:82«©#t;#£:Mvx5 - ££#$t£-T3, I9IH (3 6) 

(5 6) tuia o 4) izmMe>mttzm^z>z-£Z!&m£.-tz>> mm (3 6) 
(57) Effi#»iBSA>e)^E^iaiifls«j: xf#-mnm&<?>mm*:4Htmm"?&m 
n - tubas fi*<z) 5: z> -%&o 

(5 8) Fn--7lM0Sf5:^$tSliL 

k^l^k* hn-^aiiisa*©Eg : ?-^e)KH j ?-s:iajR , r-*xss:-grtf, tufa 

(5 7) tCia*©^St.. 

(5 9) x Nn-vM^ mm (13) ~ (17) ©^T*i#fciH*0>:* h 

n-vm-e&s, mfia (5 7) sfci* (58) ta«co^„ 
(6 0) AnW, a;n''J>T^S, gffia (5 8) icia^©^^ 0 

[0 0 4 8] 
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Mz. o r\ f\ r\ c\ r\ o *" c\ 

t^Z 0 (j u — <i a u o i a 



[0 0 4 9] 

(single ceii) mmmm^mt z.*lx*m 

AS H ± © gliF v ^ © «IJte ^ A 9 1 * o ^ffi & v ^ e> ) ^ & ss^ L 

[0 0 5 0] 

1 om_h©a^&St*-tS 0 Attack*, jiSt N<z>jfetftctt^i o" 8 

21, JfcjStft3*BA, 1992) , 1 0" 7 ~1 0" 6 mol/l©^^H^#^S^ 
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[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 
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&T*»&&&T*&h\t^frte&J£^'V%&^ff. 10 4 ~l*fl (^hn-vlffl 
J^I5c*fKffi#«^) , lfiL<ttio 3 ~ifi, i'J^b<(j:io 2 ~io 
*f l &P*;f5£i:#T*#5. 

Kit. ±^(Di:n^ti^mxm^mm^m^n^^^mm^mm'r^z^ 

[0 0 5 4] 

mm k i- & © f? s * htib & m tc ^ u pst e> tumie @ 

l»Sici:y|»Te)tlffllfie#(o^aw^«^T#3&v^»■^i:^i, its© 
«mis«F#»cMv^e)ns7-f ;i/^-?:ffivATM«?:i5»TT^«-r^^^Pif e> 



ffiliE# 2003-3046367 



#2000 — 2 9 U 8 i 9 

<t£0.02~12 (i m(D7>( LV\ 0 Z.<D&ot£7 ■< - tit 

tt> JlttWlCtt, ^ >^l^>^;b^^--f h (g«5g-?tfc5S) > Nunc 

TC-Ot-b (Nunc*±§g) , CO-CULTUREi/t-U (^9>T "J— *fc$8 

) , -fe;i/^;b^-v--f h (7>^/3>tt58) , ^r^e^^f S/^-v>A- ( 

Neuro Probe Inc.ftjg) ^{/SiiltftgS. EffiffrHMB * h n - "7 HUBS 
[0 0 5 5] 

7^;*=r, fvi/a, ^h'Jf*;i/a, MB.^mm^y y nyvy-^v y 
Sf/t-y^ fi'yjKvh, bjv^xn' y^--, -y^uvrA 

. 7°7>f7yr (Falconet) ft £f<0 J; ? &C;Htf)«# J: "5 tCflt^^ 

##j|B£<Z)J&tt!Mfl&<Ai&#;£ig£ LTtt, Manipulating the Mouse Embryo A 
Laboratory Manual , Second Edition, Cold Spring Harbor Laboratory Press ( 
1994), Methods in Enzymology volume 225, Guide to Techniques in Mouse De 
velopment, Academic Press (1993), rtj.yt — 7 )V y U —X 8 P—y# — 
*fv*r4y>f t E SijSSM^OTv^X©^,^ (1995)) ^C§E*&£> 



tfJSE# 2003-3046367 



#2000-2308 13 

Mill Dulbecco Himtgmz 1 5 — 2 0 % CD KNOCKOUT™ SR (GIBCOBRL^fcS^) , 
2 mM^/H 5 y, 10 0 fiM MEM Non-Essential Amino AcidsigS^, 5 0 U/ 
mM-J/'J>, 5 0U/mUM/^h7-fS/>, 100/jM2-^^yh 

ttfMBflSi: L/t©^S&«ofet*«ft*#t6ri:tfTf§6 (M. D. Goldsbor 
oughP>; Focus, 20, 8, 1998) „ 
[0 0 5 6] 

m & ft v ^ m-t % ~ « & n > ^ ;i/ x > h wmk s -e tt 31 u E'&ffcM & l t 

mmteBWkffiitffi. (Mill ImMEDTAiSitfO. 2 5 % h U ^ S/ > Sr^tf 
PBS) 3 7°C-e^+^K> b < 1* 5 ~ 2 0 #|SJMU 6 TfWSI 

LfcJ&ifilCW->uiBU jS^Jgf^ (M^H 4°C, 2 0 0 Xgt'5M) Srfrfc^ 

[0 0 5 7] 

•eUlKOfc-tStffi (MiH Glasgow MEMigi&lCl 0 %(D KNOCKOUT™ SR (GIBCOBRL 
tt3S) , 2mM^*5>, 5 0U/mM->>'JX 5 OU/mU h 

10 0 /iM MEM Non-Essential Amino Acids?§?£, 1 mM tf;i/ fcf 
J;t>*100AM 2 -*;i/#:7hx#y-;i/&»^LfcJ8%) tCtt>WBU IT? 

) »t-f — ascwaHua/ c m 2 , l< & i o omm/c m 2 <Dmm®mT*mn 

U 5-2O0FI, ^*b<{i7~10Bri3 7rt'|S[%, L < 5 Zl 

BftffcjKffe & *i^C L C O > ^ 3. - # - tc T iggi" £ £ # tf 3 ^ i: 



3 4 



&fE# 2003-3046367 



#2 0 0 0- 2 9 0 6 i 9 

[0 0 5 8] 

T^Wll>tz.t£i& (MxH Glasgow MEM^^IC 1 0 % ©KNOCKOUT™ SR (GIBCOBRL 
t±m) > 2mM^I/^>, 5 0U/mMli/'JX 5 0 U/m 1 X h b V 
>f 10 0 MEM Non-Essential Amino Acids?g$u 1 mM tf;i/ fcf 

10 0 /tiM 2 — h:r_# 7 — £l>*0 . 1 -r 1 0 0 n g/m 1 , L 

<ttl~50 n g/m 1 fflil0BMP4 £8s;0tJ L tCtf/u?®U 1 

jc m-t~ m^mmx c m 2 , t < a 1 o om/ c m 2 ©fflMit»«b 

, 5 ~ 2 0 H Jf*L<li7~l O0KI3 7TC b < 5 %© ngft 

ft^st & m% l tc c o 2 >r > * a. ^ - # - ic xmm*? & ism & - £ ^ 

[0 0 5 9] 

itS^i^CO P 9 (T. NakanoP,; Science, 272, 722, 1996) , NIH 
/3T3HH^ (J. L. JainchillP,; J. Virol., 4, 549, 1969) , £feteMC 

3 t 3 -g 2/p a 6mma>mm±m*m\iLf^mi&zm^z> tx. m&nm 

jfi, NIH/3T3iR MC3T3-G2/PA6iH (H. KodamaP>; J. Ce 
11. Physiol., 112, 89, 1982) „ STOMAS (G. Martin; Proc. Natl. Acad. 
Sci. USA, 78, 7634, 1981; M. J. EvansP>; Nature, 292, 154, 1981) , 2; £; 
\%M$%%)ftt%^:WM^-MM (Manipulating the Mouse Embryo A Laboratory Man 
ual, Second Edition, Cold Spring Harbor Laboratory Press (1994), Gene Ta 
rgeting, A Practical Approach, IRL Press at Oxford University Press (19 
93), ;UtV-a7;i/i/'J-X8 V-y # -tf v<r 4 Z/ # * E Sftflfl&fc^fc 

^7^xof^,¥±tt (1995)) fim£isX^z>m?'*muLfc.mi&$:m^z> 
^.tx\ mmtmmfrbftmmm&&&xfftmm&M<DmM*&itm&?&z£ 



miiE# 20 0 3- 3046367 



#2000—290819 

[0 0 6 0] 

&15%J£Lt, J: Vftt L<iZ4 0%£*±, se>£#£ L,<li8 0%JK_h£*ME 
[0 0 6 1] 

i. ^ hD-vm©^ 

^ k m a 5fe © *hj& ^ © & si* -t & ?sft & * o t v % *i « v % t *i % # v > & 3 ^ # 

(a) J^Wf^#H#tMOS (Manipulating the Mouse Embryo A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994), Gen 

e Targeting, A Practical Approach, IRL Press at Oxford University Press 
(1993), ;H^-a7^'>U -X8 V ; -> * - >f v 4 > >f ', E SiWJBSSrM 
V^^MV^*tf)tf;$g,¥±*± (1995)) , 

(b) S I HMY^Xftf © S TOMBS (G. Martin; Proc. Natl. Acad. Sci. 
USA, 78, 7634, 1981; M. J. Evans^; Nature, 292, 154, 1981) , 

(c) 7fXj&Ifl*fflN I H/3 T 3MM (J. L. JainchillP>; J. Virol., 
4, 549, 1969) , 

(d) M-C S FXSV^^MB^^ffi5f5(Z)0 P (T. NakanoP,; Science, 
272 , 722, 1996) , 

(e) V?XEl^73fi5fetf)MC 3 T 3 - G2/PA6 $0if§ (H. Kodama^; J. Ce 
11. Physiol., 112, 89, 1982) , 

(f) &JC#dHttB&^l/T'v*5d ^^lE^^tlTVN^Ktt^lfflfia (Manipulati 
hg the Mouse Embryo A Laboratory Manual, Second Edition, Cold Spring Har 



tBII# 2003-3046367 



Jfcfc n A A A 

tt £j \j \j yj 



r» r\ r\ o 1 f"i 

^ a w o i a 



bor Laboratory Press (1994)) frbftltMM b# £ *l£ h O 

^ffclM (Science, 284, 143, 1999) fr£>3Mt§§#L#<Q*l£* h □ - VjUHflS 

±fB©*-et;> 0<te±fE (c) % (d) , (e) ffl^|>n-7lM 
Us «fc»;»*L/<tt (e) (DX hn-TJWliaTffeS. 
[0 0 6 2] 

-5 d £ L> Manipulating the Mouse Embryo A Laboratory Manua 

1, Second Edition, Cold Spring Harbor Laboratory Press (1994), Methods i 
n Enzymology volume 225, Guide to Techniques in Mouse Development, Acade 
mic Press (1993), ;H^7-a7;^>'J-X8 ¥-y* —>f v 4 > tf t E 
SM5:I^fcIM7^A©^,#±tt (1995)) ^tClB«©JE'[4#M©^* 

izm^zyj -#-mmzt8m'rz>t~&(£>j3mzm^z>z.£.*)T*g, mm* du 

lbecco MEMJgifc (GIBCOBRL*±$g) \Z 1 0 %(Z> ? S/fl&Jfcjfil.*t (GIBC0BRL*±i£O , 2 
mM^H^X 5 0 U/m 1 /^n>>U >, £ J: 5 0 U/m 1 X h h V>f V 

[0 0 6 3] 

, ih^\^itmmmmizm^^n^mmm^(Drc.^(Dmm^m-r iz tizj: y#e>ti 

[0 0 6 4] 



mtiE#2 0 0 3 - 3 0 



Act. o r\ r\ r\ 
•ftf- A KJ U U 



—290819 



3tLfciWiias:ia^'&mft»^ o.o 2%edta^ 0.05-0 

. 2 5%© h y yj/>fesv^ttr^^^--*r £-^&p b s) -eMttbTim&u 

0-1%, b<«0 . 1 %f5f >7f3- h UfeM^#JlIL) less 
[0 0 6 5] 

Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, Cold 
Spring Harbor Laboratory Press (1994), Gene Targeting, A Practical Appro 
ach, IRL Press at Oxford University Press (1993), ;Ut7-a7Jl/^'J - 
X8 V-yZ-ffv^r-tyf, ESiKM^fc^7-)Xffl^,$±li (19 

95)) m^mm<D^m^m^\ Mutsit^ss. mz.it> t&Bicjgtffissi 

g/ml, »*L/<U1 O^g/mlCgS^ h V>f C £-£ttfgM6?« 

^*L<i±2-3^ra^#u, pbst'I»u a^asm-ftM* (M 

0.02%EDTA^», 0.0 5~0.2 5%©h'jyi/>$SV>»7 
^•^--if&^-frPB S) -rm-fbLTEURL, 6 «flfi 

mizm^zMshmmm) Kmmvt. mm& wx.n* o~i%, &&l<&o. 
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^2000-29 08 19 

[0 0 6 6] 

&m, mikmjg (1982) , mmmmn&m (m^m) , m^m^ cisss) , mm 
mma&m ci&euso ,m^mm (1996) ^cfaii<z)#&£Mvv wast- s it 

(C*-e^b^HH^$:, 2 0 0-5,0 0 07 ^ ft U< ti5 0 0~ 1 , 0 0 0 7 

K<7)x»»sv^tiriiiS:flgftfb, pb s^sstia^ft, fta©6t#e>ti6*» 

S:J6LfejWllSS:jaaa:^b»3SI 0.0 2%EDTAm, 0.05- 

0 . 2 5%<Z> h U ^>>&S WiT P B S) T?M-ffc bt EUR b 

0-1%, # * L<1±0 . 1 %i£^>T*zr- h bfeJTfl^«M) 
m 1 H Wig#-T S £ £ IC 'j: o T felHSSt?^ * . 
[0 0 6 7] 

tt, B*TOaM^^^b#¥l§^LT^-5lIMM^,^lkiif (198 
7-1999) , Basic Techniques for Transmission Electron Microscopy, Acad. P 
ress (1986), IMif ^ - h?-a7;i/, (1993) 

mmommzm^. mm-?z>z. ^^ts. ^^^tc«, v-r^n^x-^@^ 

, 0. 1 — 5 0%, *f * L<ttl~l 0%, ^i)0t.L<lt3^5%(D^^yyf 



2003-3046367 



Adz r> r\ r\ r\ 



2 9 0 8 1 9 



[0 0 6 8] 

( 1 ) *nw(Dfritmmm 

[0 0 6 9] 

mm * x mm l x m * tit=.mm±m *mf&z.n&'vg& a 

. L<ttifcWn g/ml ©ttffl-e^tfJStffifcJB W _ti£<Z>;* h P - "^HOE £ 

mm±.m m^nmrn # e> ^kmms & ± wjEig a * © m tc a^sss* -r s 



fflSPfS 2003-3046367 



#2000-290819 
- - y ^iSCtilCM ^ Z> Z. t tf-Vg 2> o 

[0 0 7 0] 

(2) *mm<Dftitmmm*'&ti&m 

[0 0 7 1] 

mm. nm&&m&* mm&m^'&m. pwmdiu &&®mvcM* mmm&m 

[0 0 7 2] 

intbuo^ m^mj^a, fL^^-hu^A, stHt#y ^^ym-r 

[0 0 7 3] 



ffiIE# 2003-3046367 



Jfcfc. o /-i r\ /-> 
•frf \J \J KJ 



r» /*v *-v <i -j 

— X3 U O 1 t» 



[0 0 7 4] 

t KD^^IfiiXrMf ©ill, X hn^'J -7 ^A-^ 
[0 0 7 5] 

zm^xmm-tz* mmizxxxm. y^mmmtr^tij ^ym^mi^^m 

Hmmm^mm^-r. ^^mmm^mm^n^tLx^m^m.u^mMiz^i± 
zMfamzm^xmwtz* mi^t.Lx^mzit%m. rv-tvymitmBz 

[0 0 7 6], 



ffi$E# 2003-3046367 



#2000—290819 
*l*T?JC8C#<«:3*lTi3»J (N. ItohP>; Cell, 66, 233, 1991) , 

mm mmft* wm%. s n c d £ b r *n e> *i x v * -5 . 

[0 0 7 7] 
[0 0 7 8] 

(1) #y *n-^;i/&#©f1MK 
»; tit y * a - ±n*m# *wmir z> 3 h #t?£ £ . 

K&#M®ift#*ttSmiES3&y io 4 ~i 0 8 fl<z>im]li^%>-& v^(d:KffiJi^3^ ^» 

mm^t=.mMmmfto . 0 1 ~ 1 0 mgw&t. 

as&r^a;^ K (M;U£, 7n-< y \*<bft&TV=Lrty K (Co 

mplete Freund' s Adjuvant) 3!fcgMfc7;i/ ^ — ? SB^f^^f 

1 EB<oi9:^©fti~2jarafe§tc3~i-oiaffe»- 

££gPf^fci®M/t?£ (»5liftffiiR!lJ£iS (ELI SAffi) : ^*^ffj (19 
76^) , Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory (1 
988)] , &Z> \t^\$7U—~y-^ — £/BV^:£& [Monoclonal Antibodies: 

principles and practice, Third Edition, Acad. Press (1993)) ^fXW.W't & 

o 

[0 0 7 9] 



trJSE# 2003-3046367 



#2000—290819 

s£>(Djj& (D. H. Jones and A. L. Matus; Biochim. Biophys. Acta., 356, 27 
6, 1974) ■&m^Tmmir&Z. HtfVg, iM1^5:3-hLt^l/-h 

[0 0 8 0] 

mm-r^^mtLxit, m^m. 4 0-5 o%mamwtT> ! £-vj* 

lC<k£i&#T\ 5& ;i/MfcifcJ8 [Antibodies, A Laboratory manual, Cold Spring 
Harbor Laboratory, (1988)] , itliDE AE-t7yn-^*7A, &>f * 

o 

[0 0 8 1] 

(2) ?u—r)isffifo(Dftm 

StJPP»S:MEM«F«i (BtK§^*±3£) *T?*ISWtU fcT>-fey hT?«< U l, 
2 0 0 r p m-e 5^11^11^ fc^TS. 

»?>tlfeitlRM^©WfflJte& h U^-^ftT>^-^Aj»ISf?R (p H 7. 65 
) T* 1 ~2-#IS&3L*Jfo«S:Bfc£ly&fJL M E MigMSn? 3 EliSfci* U #e>*lfc 

[0 0 8 2] 
(b)filttfflll 



2003-3046367 



o r\ r\ r\ 
W ^ U U u — 



2 9 0 8 1 3 



Mill 8 -Tif (BALB/cfi^) #||JBMffcP3-X63Ag8-Ul 
(J^T. P 3 -U 1 iHS&i") [Curr. Topics. Microbiol. Immunol., 81, 1 (1978) 
, Eur op. J. Immunol., 6, 511 (1976)] , SP2/0-Agl4(SP-2) [Nature, 276, 26 
9 (1978)] , P3-X63-Ag8653(653) [J. Immunol . ,123, 1548 (1979)] , P3-X63-A 
g8(X63) [Nature, 256, 495 (1975)] f SM^Siil^TtS. Z.ftb<DmB&1fc 
8-7f^7->M [RPMI- 1 6 4 0M:^;i/^5> (1. 5 mM 

) , 2-^;vA^hx3f;-;i/ (5x1 o~ 5 m) , v^y^^^i/y (lO/tg 

/ml) £ £ Wfl&J&iM (FCS) (CSLttE 10%) &in;*.fci&ifi (J£* 
jEmmMil^o) IC, $ P>JC 8 -7 "if fr-y (15/ug/ml) 5:iPi^ 

0 7 M*±fflV^„ 
[0 0 8 3] 
(c)/W>nj K-TOfW 

(a) x*mm l frmfom&MMt w t«# u fe#MfflMiBa &m e m««i* tc & p 

BS ( U h'J^Al. 83g, U>i-Ay?A0.''21g, 7 . 

i 

6 5g, I@*iy^h;K p'H7. 2) T?J:<Sfe^U tntf*jg£iM 
: #MMMJ^= 5~1 0 : 1 IC&S <k oi^U 1, 2 0 0 r 

#^4xfctfcM^(DMM$:J;<«<^L. MHMNC **P L ft e> , 371C 
T% 1 0 8 ^ftj^£ifflfl&&£U, JK'Jxf- U>^7>f3-;i/- 1 0 0 0 (PEG 
- 1 0 0 0) 2 g, MEM2ml^<k^i/7fMJl/*^e/K (DMSO) 0. 
7ml^lfeM^0. 2 ~ 1 m 1 U 3 & IC 1 ~ 2 #IS&lCM EMi& 

% 1 ~ 2 m i feftisasiint-So 

MEM#ifi&flIJ;tT£*#5 0ml iC & £ =k ? tCfSiTf S. 1111 

, #S"f>rt*tCtS<Lfcffc» J*Xt?K-/ MC J:Sl»&#, ifc ffl L "?? tf> S tC H A 
Tigifi [iES^^icn^^-y-^^^ (10" 4 M), ^*i/y (l. 5xio" 5 M 
) i5&TTT$ J -JtV y (4X10" 7 M) ■klMx.tc^m 1 0 0 m 1 tpizmffi-f 



4 5 
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#2000-230519 

*• . 

[0 0 8 4] 

6Kmmm7u-biz 1 o o n i/^foMi, 5%co 2 -r 

ig#_L?t<Z>-^P£ h U 7>^JK-r-f >C [Antibodies, A Laboratory 
manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)] ^{Ci/R^^tl 
TV*5S^&3E8EtHlj£8U t-friZt; V n—f-JlrTyf-tfrJ X [Monoclonal Anti 
bodies: principles and practice, Third Edition, Acad. Press (1993)] l£fC 

[0 0 8 5] 

SNS&igftte&tf) Jt=# iiLT, T © £ & 3 ^ £ # T * ^ £ o 
ftZm^ft^ls- Men- h U /\>(zfV K-v«#±tf=b'L<ttlfeifi©(d)T* 

[0 0 8 6] 

ft&M. iz ffl v a £ /\ >r :/ U F - v _fc«f % L < te^x&tf) (d) t?# & *i 5 » Jg 

^fett^y N>fA;^nyj yffifaZfcmzi*:. ^tf 
it^^fCF AC S^©^n--^-r h*-#-&^T^fe<D^M£ffitfSU 



4 6 
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#2000 — 290 8. 19 

[0 0 8 7] 

1®@1£. HTM (HATW^^T^^f^^^fegi) , 2®g& 
[0 0 8 8] 

(d)^y ?n-^;Wft#©i§Sg 

^"U^3r>ma [2, 6, 10, 14-fh7^fM>^r*> {Pris 
tane) 0. 5 m 1 £JKfl&F*lt£# U 2Wft6] Lfe8~10M®7 

-f :7y F-VM5-2 0 X 1 0 6 M/HS:J^Kl^icait-r<g)c 10-210 

m -e a >r ^ u k - v izmykm t -t s . 

MJKTK^bbfeV^^^^JKTK^^L, 3 ,0 0 0 r pmT5^ra3S^l!t 
[0 0 8 9] 

ffcfa<DV79?X<D&feit. Wats 9 n— \fy If *y 

U HStf&S W*2 8 0 nmtClRjtSJ: »JHCttJ"t*. 
[0 0 9 0] 

V*T\ »^It5*tI^?:MtSifc*^^5 0 AftftHCte, Molecu 
lar Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Lab 
oratory Press (1989) (J^T, ^l/^fa?- • # D - — > 2 £: B&f ) ^Cu 
rrent Protocols in Molecular Biology, John Wiley & Sons (1987-1997) <SX 

T, # uy h • :/n h • Ay • ^u^fn.^ - • A4 *u V- hR&f ) , 



2003-3046367 



#2000—290819 

°t J 9 U —-)~)\/7 U^iR^rJ X [Monoclonal Antibodies: principles and pract 
ice, Third Edition, Acad. Press (1993)]. 7>f >y[An 
tibody Engineering, A Practical Approach, IRL Press at Oxford University 
Press (1996)]*£lCSB«3*lfc3&3i* U -~y 7<Djjm*H^Z> £WV£* W 

x mpxt o) <fc e> izfite e> r £ & . . 

[0 0 9 1 ] 

Jiflsiftscji, #38 (SKEWS:* h n-^mnSJ: »J cDNASMKts. 

DNA£^&fiS^?#-©7'n^-#-<Z)T^WAl-£itC£ U 

[0 0 9 2] 

i±Mi:Ltii 77-*;. mm. mm. mmmm. m&mm. mmmmm 
* 3? - k. l x it. ±mm^mmz & ^ u te^&tttp ^ 

; E — # — £^>fi LT V"*-5 ^CD^Mt^ ^j4x^> = 
[0 0 9 3] 

Tli, ^ikVrZ/WfT — Vy- bV 7;i/^-n^^i2i/7AlS [Methods in Enz 
ymology, 154, 3 (1987)] „ S/7 >Bfc4f7— • 7x/-;b- ^DD 

/JWPA (AG PC) j& [Analytical Biochemistry, 162, 156 (1987). HJgfcg^ 
. 9, 1937 (1991)] fc^tf&tf'&tlS. iRNA^&poly (A) + R 

NAtltmRNA»tS^tbTlt t'Jd (dT) @5£ffc-fe;i/n 



4 8 
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#2000-290819 

il^Um (^El/^rL^- • VU--y>fmZWC) Sftf&lf 2<bfC. Fast 
Track mRNA Isolation Kit (Invitrogen£fc) „ Quick Prep mRNA Purification 
Kit (Pharmacia^:) t&kfCD^y N$:fflV , k.g>;i£tCj:*JmR.NA & MWk~$'£> ^.ili^ 

[0 0 9 4] 

bT&> ^P^ray- • * n -~y ^ 2 fig^ V y h • T/D bn-;vx • -f > 

xJiSuper Script Plasmid System for cDNA Synthesis and Plasmid Cloning (L 
ife Technologies*!) „ ZAP-cDNA Synthesis Kit (STRATAGENE£fc) fcMV^;^ 

[0 0 9 5] 

o 

77-^&te±ilNJI6fc LTMV*S»-£lCH:, MAli, rfrffittf>3fy hRecombinan 

t Phage Antibody System (Pharmacia}!) V>£ r £ X, IIUfccDNA?: 

[0 0 9 6] 
[0 0 9 7] 

HI^K? LTtt, #[>U£, pBTr P 2, pBTacU pBTac2 ( V^4T,t)><- U > 

#-V>/\-f A*±J: »; rftIR) , PKK233-2 (Pharmacia*!) , pSE280, pSE38(K pS 
E420 (Invitrogenft) „ pAX, pMEX (M0BITEC*±) , pGEMEX-1 (Promegaft;) , pQE 



ffi1E4$ 2003-3046367 



#2 0 0 0- 2 9 0 8 i 9 

-8 (QIAGENfr) , pKYPIO (#^Bg58-110600) , pKYP200 [Agricultural Biologi 
cal Chemistry, 48, 669 (1984)] , pLSAl [Agric. Biol. Chem. , 53, 277 (19 
89)] , pGELl [Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)] , pBluescript 

II SK(-) (Stratageneft;) , pTrs30 [ Escherichia coli JM109/pTrS30 (FERM 
BP-5407) &*)M9k] , pTrs32 [ Escherichia coli JM109/pTrS32 (FERM BP-5408 
) iUDflg] , PGHA2 [ Escherichia coli IGHA2 (FERM B-400) i'JIE mm 
Hg60-221091] , pGKA2 [ Escherichia coli IGKA2 (FERM BP-6798) J: »J WS8L 
HgBg60-221091] , pTerm2 (US4686191, US4939094, US5160735) , pSupex, pUBl 
10, pTP5, pC194, pEG400 [J. Bacteriol . ,172, 2392 (1990)] , pGEX (Amersha 
m Pharmacia Biotech^) , pET£/X^2* (Novagen*±) ^ £ r £ 7^T* ^ £ 

a 

[0 0 9 8] 

■*»J:^. WZ-iZ* trp^D^-^- (P trp ) , lac:/rJ^-#-, F^U^-*- 

-Z-*2b\fZ>z.Htfx*ZZ> 0 ££P trp £ 2ojft#!3i*fc:7n i e--*- (P trp x 

2) , tac^n^E-*-, lacT7^D^-^ — , let IzfU t - # ~<D J: o 

V Jj<y-Aj|g#S^"e**S/-\r-f ?/-#n/1SJ (Shine-Dalgarno) WM£.$Mb 
n FyiKDmZM^te&M (Wx.lt 6 -18J&S) lzmffiL&7^xs> K&Mv^s 
ZLHtfttfZ LA*. 

[0 0 9 9] 

m$.MM£LTte. xS/xUtTJR, t^fTM, ^fil/^E ^l/^TA^-r- 
UtfAJR, ny^/^f'J^M, ^n/^f'Jf^ i/a-K^txi^ 
iCiSt'SS^^, MxJi, Escherichia coli XLl-Blue, Escherichia coli XL2- 
Blue, Escherichia coli DM, Escherichia coli MC1000, Escherichia coli KY 
3276, Escherichia coli W1485, Escherichia coli JM109, Escherichia col i H 
B101, Escherichia coli No. 49, Escherichia coli W3110, Escherichia coli N 
Y49, Serratia ficaria, Serratia fonticola, Serratia l iquef aciens, Serrat 
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ia marcescens , Baci 1 lus subti 1 is N Bacillus amylol iguef acines , Brevibacte 
rium immar iophi lum ATCC14068, Brevibacter ium saccharolyt icum ATCC14066, 
Br evi bacterium f lavum ATCC14067, Brevibacterium lactof ermentum ATCC13869 
, Corynebacterium glutamicum ATCC13032, Corynebacter ium acetoacidophi lum 
ATCC13870, Microbacterium ammoniaphi lum ATCC15354, Pseudomonas sp. D-01 

[0 10 0] 

mm%.<<? z-oymx^mn its, ±iH«^m^DN a ^iAts^f 
&ni l f^-?ti%m^z>z.iitfx*g, mm. ijjiisy &4 *y&M^&%& [pr 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , ^Dh^^hS (#HSBg63- 
2483942) „ &fc\tGene, 17, 107 (1982) -^Molecular & General Genetics, 168 
, 111 (1979) lcffi*©;#S£^S:& 
[0101] 

mM^m^mmt isxm^&m&vn** mm^t z-hlx, mz.\*. yepi3 

(ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) VSfttfSIt^ 
, PHOS^Q^-^- PGK'/D^-^-, GAPyD^-^-, ADH^ 

n^e-*-, gal l^n^-*-, gal lo^a^e-*-, t-hi/3 7^gfil 

■^O^-^-, MFal ^O^E-*-. CUP l-7U=E-#-^$:$>\ l f2>Z.iltfX*g 

So 

[0 10 2] 

^a.r7— •feXM^lCM'f'-g)^^^, Saccharomyces cerevisi 

ae % Schizosaccharomyces pombe , Kluyveromyces lactis , Trichosporon pullu 
lans , Schwann i omyces a 1 1 uv i us ^£ $: & \ifg> d £ jb* "C ; -5 ° 

'-fftfcMV^CI-ttfT?^ M;U£, I^ha^V-J/3>ffi [Methods. Enzym 
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ol.,194, 182 (1990)] , j^Uj'^^bfe [Proc. Natl. Acad. Sci; USA, 8 

4, 1929 (1978)] , ftSJU^^AS [J. Bacteriology, 153, 163 (1983)] , Pr 
oc. Natl. Acad. Sci. USA, 75, 1929 (1978)fB^tf>:£&^£:&W f S tifiHg 

[0103] 

mmmmzm$.£.\sxm\^z>m&iz\z > M^^^-tit, pcd 

NAT, pCDM8 (7^3S/|tJ: U r^lR) > PAGE107 [#^3-22979 ; Cytote 
chnology, 3, 133, (1990)] , pAS3-3 (#^^2-227075) , pCDM8 [Nature, 329 
, 840, (1987)] , EBV Vector (Invitrogenfr) , pRc/CMV2 (Invitrogenfr) „ 
pRc/RSV (Invitrogenfcfc) , pZeoSV Vector (Invitrogen^fc) , pcDNA I /Amp ( 
Invitrogen£fc) , pDisplayp (Invitrogen£fc) , REP4 ( Invi trogen££) % pcDNA3 
.1 Vector (Invitrogen^t) , pXTl (Invitrogenfr) , pSG5 (Invi trogen^fc) , p 
BK-CMV (Stratagene^t) , pBK-RSV (Stratagenefcfc) , pAGE103 [J. Biochemistr 
y, 101, 1307 (1987)] „ pAGE210^ £ & £ 3 £ # £ „ 
[0104] 

ril^T't, WZ.lt. if-Y h^^n^-f;i/^ (CMV) CD IE (immediate early) it 
fc^tf^D^-*-, SV40tf)#Jj$yn ; £-#-, l/hD'?^^©^^-*- 

, * # nf-rt-*>f >^n=e-#-, t-hi/ayf ^o^-*- SRa^n^ 

[0 10 5] 

*&±ifflflfi£ l/Ttt, thffllitfeStV^A (Namalwa) m&s "^©HHBB 
COSMOS, — -X • /^J*#-©#ffl^&£CH0iiTO. HBT5637 (# 

g|BS63-299) fcjWTfSS. 
[0 10 6] 

tfV^ftfcffiV^Sdfcjbfeg, #I;U£, Xb^7 hD^l/-i/3 yfe [Cytotechno 
logy, 3, 133 (1990)] . U >Bft3t7^S"? (#1^2-227075) , UsK:7x* 
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[Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] ^s&a&tfSi^jbt 
[0 10 7] 

> • ^1^^3.7- • J%4 7t U P — Baculovirus Expression Vectors, A Laborato 
ry Manual, W. H. Freeman and Company, New York (1992), Bio/Technology, 6 

[0108] 

m^mzis^xm^^n^m^mx^^ ^- 1 ita, mz.it, pvli392, p 

VL1393. pBlueBacIII (£ & IC Invi torogenfr) t§ £ $> \f& Z\ £ tfX $ £ D 

T^h^^^T • jjV7*Jl — il • • JK'J^Fni/X- ?>f;i/X(Aut 

ographa californica nuclear polyhidrosis virus)^ ^\ <5 Z. £. ftX s c§ £> a 
[0 10 9] 

SMi:ltH Spodoptera f rugiperda (pffFJ|MJ§a-e3&5Sf9 > Sf21 [Bacu 
lovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and Compa 
ny, New York (1992)] , Tr i chop 1 us i an i (£#1^01^30.5 High 5 (Invitrogen 

*±) m*m^z>z.hi$xzz> 0 

-h±M^*^uv>( )\s7,(D¥<mA^mh\sX\,$, mz.\*. v ymii^w urn 

(#^2-227075) , Vtf7x.9i/B>m [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)] 

[0 11.0] 

mmmm^m^mmt Lxm^&m&iziz. mm^z &-zlx. mz.it. t 
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fflV^T : fe)i:<, XV 75V 9 V^frX (CaMV) (D35S^n^- 

[0111] 

tfVAftlfcM^Srfctf-eS, iiH 7yo;^fUfA ( Agrobacterium ) 

(4#B8H859-140885, #^HH60-70080, W094/00977) , xl/#hnstfl/-S/a> 
& (#^Bg60-251887) , (Steffi) &/B^S#& (43^312 

606856, #fFf$2517813) ^ £ & If 5 ^ h tfX % & □ 
[0 112] 

£ut© «fc e> tc l x # e> n s-^K«Sfe# & ^tic^tts r t ic j: u , # a l t=. 

So 

[0113] 

mmmtLxit. ^£^#£fbbfS5%>©T?&*iw:j:<, y/yn-^ 7^? 

h~X. T.VU-7^ me>&^-rS*SSK, f^^&S V^-?^^^ 

*<M&o>is&mik&m. &<bt>*c ^7° by. ^x^rx, gp^x^;*. 
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[0114] 
[0 115] 

tt»©pHti3. 0-9. 0IC#^*TS. p H©IiS, iiJfclitiCil, 7 

^ n ^ - * - i: l x mm&<D -j n - * - & ffl v % *§& *. ^ * * - t?^JC<ESI 

[0 116] 

ffl^tlT V»€>RPMI1640^Mfe [The Journal of the American Medical, Assoc i at io 
n, 199, 519 (1967)] , Eagle<£>MEMig*S [Science, 122, 501 (1952)] , 
y nSfc^MEMigfffi [Virology, 396 (1959)] , 1 9 9 fgi& [Proceeding of th 
e Society for the Biological Medicine, 73, 1 (1950)] * l£ £ *l £> igtffi IC 

[0 117] 

t&mi*. Stf&P H 6-8, 30~40°C, 5 %C0 2 ##T^©*fl : T , T? 1 ~ 7 

h raff -5. 
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[0118] 

JB3*lTV\<5TNN-FHJ&ifi (Pharmingen£fc) „ Sf-900 II SFMigifc (Life Technolo 
giesfr) , ExCel 1400. ExCe 11405 ( V 1 » "f *l JRH Biosciences^) % Grace's Ins 
ect Medium [Grace, T.C.C., Nature, 195, 788 (1962)] Z. t.tfT*g 

a 

^ttt If PH6-7. 2 5~3 0°Cf©^ftTt, l~5HI8tfr5. 
[0119] 

tt, — *lKteM3ftTV*£A^y • T> X*-^(MS)Jgifi, jftt7-f MWhi 
igftttt, MS PH5~9, 2 0 ~ 4 0 r ©MTT' 3-600 Rtfr^ . 
[0 12 0] 

[0121] 

"Oi, 7>f iflf-fX [Antibodies, A Laboratory manual, Cold Spring Harbo 
r Laboratory, Chapter 14 (1988)] , ^ J V U -j~JVT y^tf^rJ X [Monoclon 
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al Antibodies: principles and practice, Third Edition, Acad. Press (1993 
)], Ty^-^^^f X> V — y V y if [Antibody Engineering, A Practical Appro 
ach, IRL Press at Oxford University Press (1996)], W^^&WM'feM, f 3 

m, rn^rn^ (1987) mz&'<e>tix^&mm&&wfe&* yy^^^x [An 

tibodies, A Laboratory manual, Cold Spring Harbor Laboratory, Chapter 14 
(1988)] „ ^ J 9 n —i~J\/y y^-TR^J X [Monoclonal Antibodies: principle 
s and practice, Third Edition, Acad. Press (T993)], 7 y/f-tf^rJ ^> i? — 
y U y if [Antibody Engineering, A Practical Approach, IRL Press at Oxford 
University Press (1996)], Int. Immunol., 10, 275, (1998), Exp. Hematol. 
, 25, 972, (1997) ^EfCjzfc-* £ tlX V^ & 7 U —Vr<i V * - % - V^ £ 
fc&i^y if D —'f'fyyy^i&Trj X [Monoclonal Antibodies: principles and p 
ractice, Third Edition, Acad. Press (1993)], 7>f^f-fX>^-7y > 
if [Antibody Engineering, A Practical Approach, IRL Press at Oxford Unive 
rsity Press (1996)], J. Immunol., 141, 2797, (^SS^lC^^ £>*lT £ /N° 

-y^m^mif^^t. tfix & § „ 

[0 12 2] 

&^x &&mm'*sM&$&m'<? *-&m^fc&-&iz\^ *u*c=l^- • vu-- 

y ifmiWi^ii^y v - y°u b^-jvx • • ^i/^a.^- • A4*ui/-, 

Mol. Cell. Biol., 8, 2837 (1988)^{Cfa«©il^r© V T - i?^ if # -, 7°^X 

^ \?Ki7 ix-&mi\z-tz>i3m. &£v^*h i r t m^m-f z> £tfxgz> a m& 
fo^^&m&n&mm^? *-<z>m&izit. m^mmizmx-t^ cdnam 
mm c«a«, ioo~iooog) ^^^siic^-^itu smt-rz 
mmMmw^^^-^m^^pr^nm cw*.tf, io~ioog) ®cdn 

mm-r n&xgz> a 

[0123] 

M^.^-^^^- (Sanger) i?(D i/"r?t *r [Proc. Natl. Acad. Sci. USA, 74 
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, 5463 (1977)] &£V^£AB I P R I SM3 7 7 DNAJ/-^X>*- (PE Bi 

[0124] 

[0 12 5] 
[0 12 6] 

TWU f ^>f--X^AX^-0ia3f5©CHOaig (T. T. Puck£; J. Exp. 
Med., 108 , 945, 1985) , F V if Jl&Wi&l &<D C O S ^fflSS (Y. Gluzm 

an; Cell, 23, 175, 1981) , 3 V % A — ^l/jftt^^flift^taM D C Kjfflfl& (C 
. R. Gaush£>; Proc. Soc. Exp. Biol. Med., 122, 931, 1966; D. S. Misfeldt 
P>; Proc. Natl. Acad. Sci. USA, 73, 1212, 1976) , =y v V WkW^-W^ 3 Y 1 
(S. SandineyerPj ; Cancer Res., 41, 830, 1981) ##(f £>tl& 0 Ifefct 
, iiaiiillT, CHO« v MDCK»fi, 3 Y 1 jffljjgL «fc»J»*L<ttS 
V4 o^ ^ 0D^^ax^^- : &ffiv^fe|§^i^□- - >^C^3i^CO S W$:Mv^«> 

[0 12 7] 
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[0128] 

««lCtt/i4Bffe, &W&$ftfft, 7l/>f^U7, T^h^^'J^m 

JRSk i?Ifjl/7 5;xf;i/ (DEAE) -t7rD-^, DIAION HPA-75 (H^-ft 
J**t) f l/^'>^MV\fei>ft>Si^n7b^77>f-& S-Sepharose FF ( 
Pharmacia^:) m<D SJ§Vxfc»>f U V h f^V^ 

[0129] 

5. mimmmamm 
M&(Dm<. ' *ftmiz&tt&m&ttmmt. itii, u> , ct>) &t>* (c) 

£M*^£^£#T'££„ WTtC, (a) , (b) &t>* (c) (DJE'KMH 

( 1 ) MmuM<D®mmzmm?2> ittciotiaL £j&ffi#Mtf>tf^ 

^j£j^fij<Z)|0$§)Bi£:, jScM [Manipulating the Mouse Embryo A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994)] IZ 

[0 13 0] 

(2) ftmm<D&&&&mist-m&nmm<Dftm 

Nature, 385, 810, 1997) , CibelliP> (Science, 280, 1256, 1998) , A#HJ! 

, 44, 892, 1999) , BaguisiPj (Nature Biotechnology, 17, 
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456, 1999) , WakayamaPj (Nature, 394, 369, 1998; Nature Genetics,. 22, 12 
7, 1999; Proc. Natl. Acad. Sci. USA, 96, 14984, 1999) „ ; RideoutHI £> ( 
Nature Genetics, 24, 109, 2000) ^{C<k o T#££*l£::£i£S:M^T. 

[0131] 
[0 13 2] 

IR«:ii«'r'&«r<3Dj|l|ffISS:««UXV , *-S*iftS:, 5-3 0%, |fJU<lilO% 
*>JteJfcifo»&-£tfiSMfi ^&3~1O0, &£L<iZ 

5 HIS, 0-1%. ^^L<liO.5%(D0^^^«$:^tf^m#^{C^ 

[0133] 

#s£#*je>*iTv^„ mmmm*fo±M*RM (com : bL<itGim) izmmLmm 
it o mum^m^ ziz&^x mm<Dm%m®(D&m v t=.^%.mw\z®m 
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IP^-?Stt^%« (Mill *Nn>^*Afc£0 -e#ff»«&. M^©PIW%K 

[0134] 

^ofe^£&B&&Lfc0P#&£*UlW:, Manipulating the Mouse Embryo A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press ( 
1994), Gene Targeting, A Practical Approach, IRL Press at Oxford Univers 
ity Press (1993), /Ht7-a7;i/^'J-X8 V -y % - >f V 4 y ? , E 
SMMZmit^mm-W *©tfMR,#±*fc (1995)) ^cfB«©^©#i££M^ 

[0 13 5] 

(3) m&&±<Dmfc*z&mLt=.m&nMM(Dftm 

WZ&$-±<£>^&}j6.fc^-<D%C$EltZ, Manipulating the Mouse Embryo A Laborat 
ory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994), 
Gene Targeting, A Practical Approach, IRL Press at Oxford University Pre 
ss (1993), rW^V-n-T;^'; ~X8 V-y %->fv^rJ yf, ESiiM?: 

M^fc3Ej*T*x©fis»,¥±*t (1995)) m\z.mMv>ism?tm\K «i^r© 

[0 13 6] 
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[0 13 7] 

— ZLy ff 1/ y^^y- U (Genome Systems}!) -^Universal GenomeWalker™ Kits (CLO 
NTECHtt) &£?£MV^3£&C<J: U, SWaMS^CB^V Z> £ il 

S^a^$:ffi|BllIg|^i--5^^<Z)^-y>y h^^-ti. Gene Targeting, 
A Practical Approach, IRL Press at Oxford University Press (1993), A4 

X<Dft9&,¥±*t (1995)) ^JCfB«©*asJCLfc««o*C^58i-Sii:^1?SSo 
[0 13 8] 

mmMm&ft*^mmc.mM-tZ>3j&£.LT, MZ.it* Gene Targeting, A Pr 
actical Approach, IRL Press at Oxford University Press (1993), 

ftm,¥±t± (1995)) mz.mMntfifT'i -fmm. ^n^-^-ia *^-r 

PCR Protocols, Academic Press (1990)] £>;Tl£ 0 
[0139] 
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S$£igi&tLTte, BMEigifc (Proc. Soc. Exp. Biol. Med., 89, 362, 1965) 
, BG.Jb^^ (Exp. Cell Res., 25, 41, 1961) , CMRL 1066igifc (N. Y. Academy 

of Sciences, 5, 303, 1957) , Glasgow MEMJgife (Virology, 16, 147, 1962) 
, Improved MEM Zinc Optionfgiffi (J. National Cancer Inst., 49, 1705, 1972 
) , IMDMigffe (In Vitro, 9, 6, 1970) „ Medium 199igife (Proc. Soc. Exp. Bi 
ol. Med., 73, 1, 1950) , Eagle MEMfgife (Science, 130, 432, 1959) , Alpha 

MEMtgiS (Nature New Biology, 230, 310, 1971) , Dulbecco MEMigifc (Virolo 
gy, 8, 396, 1959) % (Exp. Cell Res., 29, 515, 1963; Proc. Natl. 

Acad. Sci. USA, 53, 288, 1965) , RPMI 1640*g:fc& (J. A. M. A., 199, 519, 
1967) , Fischer' s^^ (Methods in Med. Res., 10, 1964) , McCoy' stgjfe (Pr 
oc. Soc. Exp. Biol. Med., 100, 115, 1959) , ^^fUTA^E (Exp. Cel 
1 Res., 69, 106, 1971; Exp. Cell Res., 89, 139, 1974) £ <fc tFdtl «b CD?M 

[0 14 0] 

^fe. Manipulating the Mouse Embryo A Laboratory Manual, Second Editio 
n, Cold Spring Harbor Laboratory Press (1994) % Methods in Enzymology vol 
ume 225, Guide to Techniques in Mouse Development, Academic Press (1993) 

«L Ml 6fgifi. Whittenigifc, fl^^fttfflfgifefc £\ K«Z)^*iCM Z. £. <D 
[0141] 

•Zto&famWt.lsX* rfJJR© KNOCKOUT™ SR £ $£#P L f=.MlkW^j& (M. D. G 
oldsboroughPj ; Focus, 20, 8, 1998) . A >X U > £ <k XS h 9 > X "7 :n U > & 
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&tia\stctelh%§tgi&[WjUt* CHO-S-SFM II (GIBCOBRL*±$g) , Hybr idoma-SFM ( 
GIBCOBRL^tSS) , eRDF Dry Powdered Media (GIBCOBRL*±$g) „ UltraCULTURE™ 
(BioWhittakertt^) „ UltraDOMA™ (BioWhittakerftfS) , UltraCHO™ (BioWh 
ittakerfcfjg) , UltraMDCK™ (BioWhittakerftJg) , ITPSGfg:® (S. HosoiA,; C 
ytotechnology, 5, S17, 1991) , ITSFn^l (A. Rizzino and C. Growley 
; Proc. Natl. Acad. Sci. USA, 77, 457, 1980) ", mN3^i (S. OkabePjj 
Mech. Dev., 59, 89, 1996) & if ] , $flfl&a3fctf>H^£Ml b [MAil # 

m^^^mm^PSkKDmm±m^iUhf^mi& (G. R. Martin; Proc. Natl. 
Acad. Sci. USA, 78, 7634, 1981) , _h|B 1 ICfB^©^ h U - V*fflfig©^*_L^ 

T*&bftfc.fiLMf& J fr$:1%titgi&. #7£j&H^4 (Bone Morphologenetic Protein 

4, jg*T TBMP4J H^o) &-£tfiStf6&£], ttttMfiM (#I*-k£, c 

D-GHO (GIBCOBRL*±$g) , PFHM-II (GIBCOBRL*±$g) , Ul traDOMA-PF™ (BioWhitt 
akerfrig) &if) ^tfe>4xS. 
[0 14 2] 

(i) *mm(Dftimm3j&zmmi,fcmm<DWffi*f=.te*? v--y^m 
Mm) ^m^^mmm^mm^E^mmmm^^x^m^miz 

[0143] 

T tt, iftH&lc Jd*. £ ^ i: % Z> *>©-e&*U* if© «fc e> & =fo ©Tf <fc < , * Mx. 
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we, *£3HHtim mft*<t&m. mmit&m. mmit&ya. sat> ifi^, 

[0 14 4] 

^ * # - fc^it T tc^ip-T -5 ^TSS, * tt U 3j< y - A & if© 
^ V V ;i/«3g tc !fcf A L x tgm& (c g&fln ^ s if & *i s . ^ © jyfcWJ 

fcl/TWU JBSI^.'>>f;i/^^^^~S:fflV^3t^*«flCB5i-S#^ (Proc. Na 
tl. Acad. Sci. USA, 92, 6733, 1995; Nucleic Acids Res., 18, 3587, 1990; 
Nucleic Acids Res., 23, 3816, 1995) %r#tfS:i£:#T?gS. 

3 ti e> ±ss^bsi#& jc few* if <d j: e> * we % 

^^bTH MtfaWlZiZ, van InzenPj^JK'^lfflSa^^^b^b^^M^ 
£MV>T^im&£$[/tLfcM##lf e>tl« (Biochim. Biophys. Acta., 1312 , 
21, 1996) „ 

[0145] 

(2) *&m<?>mm*izm't&&m 
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[0 14 6] 

mht^mmmm^r^t^mmmm^mm^mm-t^^ tizz y stress. * 

[0147] 

■mm<DmmziKto&i3mz* ^h^^x^^mm^mmm^mx^n^ 

•ftl&m^ZZ.£tfX%Z>tf. ^ <£> Mifcffiffil £. L/T, T^^^^-f X [Antibodi 
es, A Laboratory manual, Cold Spring Harbor Laboratory, Chapter 14 (1988 
)] , ^ J 9 □ — t;i/7 >-f-zKir-f X [Monoclonal Antibodies: principles and 
practice, Third Edition, Acad. Press (1993)], 7>f iKf-f X>i/'7'J > 
^[Antibody Engineering, A Practical Approach, IRL Press at Oxford Unive 
rsity Press (1996)], Int. Immunol., 10, 275, (1998), Exp. Hematol., 25, 

972, (1997) miZT&^^tix^^yu-^^ b* - * - &JB v^#su ^y^D 

— 7 y^-i^^T-i X [Monoclonal Antibodies: principles and practice, Thi 
rd Edition, Acad. Press (1993)], T >^aKt"V p — T V > V [Antibody E 
ngineering, A Practical Approach, IRL Press at Oxford University Press ( 
1996)], J. Immunol., 141, 2797, (1988)^&Ci&^ <b*lT \^Z>A — y MM 

mma&ffi c^hjr) ,m^mm (1996) *KiB«<&s/a*i«£©m£M&#M 
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[0 14 8] 

^T*. ^Mi: L/Tl±, v>f hv>f^>C, 5 -?;i*u V^isJi. 7 K U 

Jgtffi&JgVV 5%©nK-fb^3RS:ji^CLfeC0 2 >r>^rit'<-*--e, 3 7tt' 

© 1. {CfB«L£#&KL£#oT^Mt-£^£#T*£6 0 
[0149] 
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o 

[0 15 0] 

mm mm k & v * x m Sterne © a wc <t s u « u « ras*: & * 
5 (3) K&m<DU£&<k±<Di&&*&&&isfcm&ftmM%:%^& z tx-yzmx* 

tbizmmx&z* 

[0151] 

v \ & z. t tfx # , r i: tc n ©arnica l fe&fci© *it v a £ 

mmm&<?>m*&tiajLx. m^nr^m^nmm^mm-t^o mm&nmmfr*>fr 

ffi-f UTH Nature Neuroscience 2, 1137, 1999^fCfH<&©#i£7W 

[0 15 2] 
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[0153] 

Ufa t *m ^ & 9 s^-f a y 7 y -t m^tf$> w e> n<5 0 

[0154] 

(4) 

[0 15 5] 
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2. (2) {ciH«©g^M©^B> s^ss^ &mmm#&mfbti 

[0156] 

SI#'TS?Stt : fe*'tSH : ?-S:3t^Sifc* ? *e^S. AttWfcfcJ:, Molecular Cl 
oning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laborator 
y Press (1989) (J^T, ^1/^17- • # U - — y ?m 2 fR t. B&iO ^Current 
Protocols in Molecular Biology, John Wiley & Sons (1987-1997) (KT« # 

uy h ■ -fu N=r-;i/X • • ^b^a^- • ;H*ny-fcBt) . ^ 

n —5~)\>'7 y^f- jR^t -f X [Monoclonal Antibodies: principles and practice, T 
hird Edition, Acad. Press (1993)], T>^"3j\5 =r -< X.yV — 7 U > [Antibody 
Engineering, A Practical Approach, IRL Press at Oxford University Press 

[0 15 7] 

, llx^^ # - Srf^lS lcDNA7>f^7'J- Sr^JS-T S . 

£ B9t&Mfo & mm t -2> . 



7 0 
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[0 15 8] 

HOUHSa (T. T. PuckP>; J. Exp. Med., 108, 945, 1985) , 3>y*^A-Ul/ 
tffcl^^IliSf^MDC KMfl& (C R. GaushP>; Proc. Soc. Exp. Biol. Med., 1 
22, 931, 1966; D. S. MisfeldtP>; Proc.* Natl. Acad. Sci. USA, 73, 1212, 1 
976) „ =yv YWN&W-W&Z Yl (S. Sandineyer £ ; Cancer Res., 41, 830, 19 
81) , yyViJ^ PV+fJimmm&<DCO SMM (Y. Gluzman; Cell, 23, 175, 

1981) &mfbtl&. ZLtl^m^MMfttpT**). SV4O$0M^^^-5: 
M^feM^D-z>»S^COSaMJ; »J#* bV^ 
[0159] 

(Manipulating the Mouse Embryo A Laboratory Manual, Second Ed 
ition, Cold Spring Harbor Laboratory Press (1994). Gene Targeting, A Pra 
ctical Approach, IRL Press at Oxford University Press (1993), A*>f — 

SS,#±tt (1995)) , S I HM-?yxm&<DSTOMM (G. Martin; Proc. Nat 
1. Acad. Sci. USA, 78, 7634, 1981; M. J. Evans ; Nature, 292, 154, 1981 
) , &V#£L<\*'?yxm , Jl&&<DN IH/3T 3m& (J. L. Jainchill?,; 
J. Virol., 4, 549, 1969) , M - C S F ^iV ? X^Sfi*© O P 9 fflift 
(T. Nakano£>; Science, 272, 722, 1996) , 7"?XlIIfl*0MC 3 T 3 - 
G2/PA6HHJ3& (H. KodamaP,; J. Cell. Physiol., 112, 89, 1982) 

[0 16 0] 

cDNAv^^7 U -Zmm-t&Ji&t bTte, ±154 {C|3«bfc^«6*^tf. 
£^bT^&^M2tf)mRN ASrffiV^ •^•^ f> 9 ? a (Proc. Natl. Acad 
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. Sci. USA, 85, 5783, 1988) fefffco Tf£53L c D N A^>T ^ U - V> 

mm^^9-(omA^m. mnmmft*mz>j>m, &£z$mt>nfcmn&m 

[0161] 

a 

[0 16 2] 

55 tc, x hn-vMffi5fctf>H^te> (M/Ltf, ^/\°U>) IzyfcM-t 

- *7 T T? EffiM J3& £ #ftg£ttJS 1? tt£ L i&##s * © M 0 -?• £ A a # 
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[0163] 

K'[£#MS"e&<5 E SijW&E B 5 (H. Niwa£>; Nature Genet., 24, 372, 2 

oo; ^m^m^3^mmm^mm,^miz$.m±^ i )M^tir=.) t^hn 

-VlJfit^SMC3T3-G2/PA6Ul (H. Kodama£> ; J. Cell Physio 
1., 112, 89, 1982. J^T, PA6«£B&-r) tLfcl*^ 1 ? xmWtttgmmffi. 

wmm (jar, me F»itjst) n<D&mmzft&-ot=. 0 

E S«E B 5 li^^b^MfiU^n^E-^- (0ct3 T/n^E-*- ; E. Pikars 
ky£; Mol. Cell. Biol., 14, 1026, 1994) _ RC^RIlH4}t'£^-Blastocidine-R 
tfmm~f2> i:e>iC»>fK^A2*lT£U, Blastocidine2 0 /tg/»l&ttUT^ 

$&mT*m^f=.E SMMEB 5 it. M,MkMffltp. Blastocidine2 0 fig/mlZWiMi, 

E Slfflfl&E B 5 it. Dulbecco MEMfgiffi&C 1 0 %<D^M f JUfa.W (Fetal Bovine S 
erum, ES Cell-Qualified; =y 4 V V * U x > # ;i/^^^±lg) . 2mM^ 
^ a ^. 1 0 0 /tM MEM Non-Essential Amino Acids^M, 5 0 U/m 1 

50U/mUM/^h7^J/>, 100|ttM2-^j^^hx^;-;i/ 
. fcitfl. OOOU/ml LIF (ESGR0 Murine LI F; 7^f>y^t'Jx> 

_L "^Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, C 
old Spring Harbor Laboratory Press(1994) iCfH^CD^^lCt^o T7fc3Mt&7£« 

[0164] 

PA6«lt 10%MAi (GIBC0— BRL%t$!0 aMEMJgi&£ fl! Vy 

, I&i (H. Kodama£; J. Cell Physiol., 112, 89,1982) IClot^ 

MEF^Bflgli, Dulbecco MEMigi&tC 1 0 %CD4^jM.?f (Fetal Bovine Serum 
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, ES Cell-Qualified; ^ 4 t V V ^ V ^- y # ;i/$c^*±ig) , 2mM^^^ 
>, 5 0 U/m 1 ^^>>U £t>*5 0 U/m Uhl/^b7-f > £#HX.£:ig*S 
SrfflW Manipulating the Mouse Embryo A Laboratory Manual, Second Editio 
n, Cold Spring Harbor Laboratory Press(1994) fCfB^tf^&lC^o TMM l>> 

[0 16 5] 

MMiilbfeES»t, P A 6j»i;£l±ME FMffit 

#^J^4KM£ L£E SME B 5 ©SSSk):, J^T<£> <fce>lC^ofe 0 
#)ig*&3£#l : M?&v^ E S$y§E B 5 £ 3 0%nyyjvx.y htfiWAzt'vmMZ 
-frfcc tgmzmg. PBS (-) 2[IIift#L£^, ImM EDTA 

£J;t>*0. 2 5% h U :7>>>£#frP B S (-) fc^D*. 3 7 °C •£ 2 0 #113^* b 
fc= Glasgow MEMigi&tC 1 0 % KNOCKOUT SR (GIBCOBRLftH) , 2 m 

M^;U#^>, 10 0 fi M MEM Non-Essential Amino Acids?g$u ImM l^;i/tf 
5 0U/mMiJ/'JX 5 0 U/m 1 ^ h bT-f 1 0 0 n 

jB&#tjf^iiit»«%^^^iB^*ci^T*#-iWis=Kfli©E sme b 5 zmmv 

tz. a 

[0 16 6] 

zjyyjiny htf;mz£vmvt~MffiZ. pbs (-) T*2mffi&&. _t*g<£>&l 

[0 16 7] 

WSSLfcP A 6«IJia*«««IStlTV^5^MfC, #-*WISftfll»CWgL&E S 

IH E B 5 ^ 1 0 ~ 1 0 0 »i/ c m 2 ©»MST'Ha I, 4HB, 601, 
7 B B^C«fj»3&-^^^|Jfil«f«F«IS:Mv^■C«^fi5Et^lS:f?V^, 3 7Xt-5%©-if^I 
£ii^L£C0 2 -f y3ra.s<-$-iZX 8 BOiMLfc. =r>t>n-;U£LTif 
h l/fc£tt©i&#»lc_fc3B<Z>E S aya&H»fc»ffil/ Willi 
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□ 

^3 0j)f»LL f^»ttgV-*-t^5NCAMi: 
*ff-5m^ (Chemiconftjg, ^T, filNCAM» > V- # - T* 

3d-5^XIII0^-^U >tC]fcfi-£}ft#; (BabcoftS^ i5t^-^U> 
JftflO > #jf5ttf«gjWJte#M»*^-*^TffeS*^^>K:^-rsmfr (Pharming 
enftSg, J^T, tft**^>*ntf*0 SrJB-VV Using Antibodies, Cold Spring Harb 
or Laboratory Press (1999) fCgB«©:fri£JCt£o T&ftSSfe£:f?«So 
±IE£ 1*1*11© 1 0 HISr«F*lfe, *#««©j»Ilia-S:HStl. K-^U > 

, 3'J >Mffi#l©V- jj-T'$)SV A c hTiC^fS^ (Chemincofrig) 
, GAB Af^»ffi#jK<3DV-*-T?*>«GADtC*|"r«tj£^ (Chemicon^) , 
-fen h— >f£»ffi»«©V-;fr-T?a&.5irn h->(C*ft-^m^ (Dia Soring 

-rsjftflc (PR0T0S Biotechftgg) & JB V * T ifciSSSfi & ff o . 
^i:btlW*ffl3 cmf>yi/a (^^v^SL FALCON^) 
1) PA6M5:7'f-^-Iligi:ltlIltf«yi/^ 2) MEF« 
£7^ ltiiS!lfef*;i/a, 3) if h UfcEtt©^ 

[0 16 8] 

HlliPA6ffli:«i(0iS, ffiJElfenn--?: (A) iNCAM^ 
(B) «t^a-^U>m^ (C) ffi***>*fc^3H&L;Mg«&^Ufc 
□ EI 2 iiME FiiM£<Z>«ig#CDMJPL ffiJ|lfcan--5:j5iNCAMira 
feLfcJ&H&asLfc. 03(iPA6«i:(Z)Mf©l£rabfe3n--5:f 
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^-%-m'\t<Dzin--<Dm&*:mf%w^BLfr* --commit. ±t&<di 

) , 2) , 3) (D^tl^tlCDgzftX'&mmZfi-ofcTV 1 6 0ftdoffll 

[0169]. 

©pa 6«miss:7-f -^-amisii Lxmm^f^&mm&-vizE smm 

E B 5 fi3fc<Z)=inn-(Z) 9 0% (n = 1 6 0) IZffl 1 AtC^f <fc O iCNCAM&fi&tt 

7?*>ofe 0 ^ti^^nnn-T^im^^-^U >#fc#(0iB), */t**^>£n;tis ( 
©tt»^-:fr-©m^#»«>e>ftfcj&*ofc (02) 0 1?^>=i- M,fcJg*M» 

mm<D'm&%s^T*$>^t=. 0 ©pa 6«£:7^ ltitoi, 
mm^mmht^ (89%) ms) „ PA6i§tEsijigEB5i: ©*^i©is 

iKH3Wctt04 tc^-tJ^tc, #iMI«$&3 Ht^^^f>lttfflnni 

-TfifefiVA c h TBI'S© 5%, GABA^ifi#l©V-^-t$> 

SGAD.{CHt©3Dr-(il 5%, -fen h — >lcB6f£(0=in — -14 4%T?*>o 

to 

J&fc, E SHffiH££ ItM^ 1 2 9^V^^fi5f5©CCEMflS (M. R. Ku 
ehn£> ; Nature, 326, 295, 1987; A^f >T ^ — =l y JV */ U -X 8 , V—y*—>fv 

T-jyv. e smmzm^r^m^vxnftm. ¥±t±> 1995) sm^^ 

[0 17 0] 
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mmm ncmm^mikm^mz, 0.5 nmoi/i©BMP4 (r&d*±id 

«%©^*>»jtcMv^ mmwi tcta^LAc^c^oTE smme b 5 1 pa 6 
Mmo&mmzftte^tco 8B^m iNCAMm m.**?-ytfifc& 
^mmm^mmmm^-^-x$>^E^ k^u >tc*fi-^m^ (Takara*±go 
zm^Tmmft&m&zn&^fe, ny bu-;vt.Lx. BMP4»iM 

[0171] 

BMP4»iJiiiMt?:M^t8H^#ufet, i o %*myim.m 

(GIBCOBRL^tSS) Sr-^tf Glasgow MEM^FflStC^Jjlb, 3 & Kl 3 B ISUS* Lfc„ *8 
fl&V-^-T'&S^^:/ 1 4 fC^fi-^m#: (BiomediafrgO *m^X. MM® 

[0 17 2] 

□ n--}iKNCAMIMiffi (B5A) , ffi*X^>ffifM&"»ffi (05 

b) -e&ofeo **wcmu E*^>j>»tt©3n--ii'>a (18%) t?& 

ofc'(B5c) . bmp AmmteMmmmzm^t^mT'teE smm&%: 

©nn^-OTCAMfeLMffi (05 D) , (05 E) V 

E*F^'J>itt©nn--^MI(: (9 8%) (0 5F 

) = tr^^y l 4itt©3n--li. B M p 4 ^^iD^i 5: ffi v \ < ffii 

Ltefritz. (H5G) BMP4asan«SJflltt*«lS:fflV>fe«#Ttt3 4%©« 
ftT?ffiJ3JLfc (05 H) . BMP4aSiOMJflltt*«lS:ffiV^T 8 HIS«#Ufctfe, 

1 0%#^j&lfitfi£ ^Glasgow MEM^pflS&MV^TS 3 H ISflS* L © 
tt, ^7f>i4tl4©3D--ffllS (4 7%) =b=in--0>-9->f XfcJfelc^ 
jKKUGIfltlLfc (0 5 1) . 

e smmt Lxttmmiz 1 2 s^^xa^ccEiis cm. r. ku 

ehnP, ; Nature, 326, 295, 1987;/W:tf- V — 3.y;i^> D -X 8 , V—yZ—fv 
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Tjy?\ ES|KMMfeI|7f^fflm #±*±. 1 9 9 5) £fflV^& 
[0173] 

PA6HE MEF«, STOUE NIH/3T3»I, O P 9 MM. C 
HOMM> MDCKtt 3 Y l$fflfl£&£W£CO SMM MlSi:^ 
4*) i: E.SttJfiE B 5 tCDMt&fTftofe. 

S TOMSSttEvans^^fH^bT^^.^"^ (M. J. EvansP,; Nature, 292, 154 
, 1981) tCfieoT*g#bfc„ N I H/3 T 3 ^fl&&£Jainchi 1 1 £ ^IB« 0 T 

(J. L. Jainchill^; J. Virol., 4, 549, 1969) lCt£ o T*g# 1/ OP 
9iMte#3f £#ia*UTV^#}£ (T. NakanoP,; Science, 272, 722, 1996) 
lCf£oTig*L£ 0 CHOM&Puckib#fa^bTV^#?£ (T. T. PuckP,; J. 
Exp. Med., 108, 945, 1985) ^C^oT^*bfc 0 MD C KjjMttMisf eldt P, ffi 
ta^LTV^:£?£ (D. S. MisfeldtP>; Proc. Natl. Acad. Sci. USA, 73, 1212 
, 1976) izm^XmmLt^. 3 Y lMliSandineyere>^fS«LTVA^^^ (S. 
SandineyerP,; Cancer Res., 41, 830, 1981) &C^oTig#l/£„ COSlfflBS 
&Gluzman#iB^LTV^#k (Cell, 23, 175, 1981) {C^oT^f#bfe 0 
[0174] 

mMmi\zmM<Dl5m\Z.'&L'DT, ±I©#IMi;ESliEB5t5:8H^ 

ZM^fc* ^©*SIPL PA6ISS, OP9IE NIH/3T3«i(t ^-tl^ 
4X9 5%, 45%, 1 0%OM^£5tU 3tie>MttE SM^tC^fbT^^^ 

&M9Ji&£, PBS (-) -£2EI#g*#^ 4 %/\°^ 7 ^ATJI/^t: K?M£:;&[J 
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#2 0 0 0-2 y 0 8 i y 

*4ic-e3 o#rajm*s££-eHJ£Lfc 0 B£tfcii&PBs (-) mm-e 

[0 17 5] 

&MV^|g-£, PA6IE OP9M, MEFffflflS, S 

tombs fc©#j»«n?E smm<nnmmm^<D&fcffii6&KLto&zftfctfi. . 3 y 

ljfflJS, COSIE MDCKIE CHOjHHflSil0^i6T?tt«a5Sn*^o 

fc„ i©m^e>, hn-v«t-&;fc>t>, PA6»ffi, oP9iffi, 

NIH/3T3IE MEFM, S T OM##jjg£Mtft#?£'l£ Z. H 

[0 17 6] 

3 0 9 0 , FALCONMD &JSV*fc. PA6«I5:tJl/*;i/f t-^> 
-9-- h©*ffl!ltC^*L, 7>f;i/^-±iCiilfcPA6fflI$:||IIl lCl2«tf> 

[0177] 

hLfcS^^^-^-rvS/a (FALC0N*t») 1 tC 

leitfciMMCtUlLtE Sffij&E B 5 5:4 0 _Li& 
© P A 6 JBflB & "7 >f -^-UHlfii: LTMSf Lfc-fe;i/:fc;i/*-^- • >f >-9"- h £7? 
i:»Alt^#Ufe 0 EP*>, eft^b^-f^S/aiitJfSStifcE SKHBSE 
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emmn&7 4 fr*-&z:ftisT&mmisfc a ^i«4H@, egg, ib 

, 4%/\7 7*iI/A7;bfk KM$:M3 0^«bt. LfeHMSS:, 
#l#M^7-A-t'$)§fa-^'J >&CM«#Lfls (Babcofrlg) £fflV\ U 
sing Antibodies, Cold Spring Harbor Laboratory Press (1999) {CfH^©^^ 

*- 3 fcv^JgiiL L T i£j& L T EI 6 {c^U£„ 
[0 17 8] 

P A 6 rMS^t. E SffligE B 5 )L%.~7 4 )\> % — 5:^btMilfcin (13 6 , 
7^il/3f-) &2 5%©3ni-tfa-7*'J >B§4££&o£ 0 d *i 7 ;i/ # 
-&fr3fcV^i»3IUfc»-£ (H6, PA6) {Cjt LT 1 / 3 ISffl^t* £ # 

[0179]' 

E B 5 S B M P 4 A W t 1 0 0 H^i b fe. t*&fc>*>, 6 cm 

©Il^tMf'^a±tiSiJ3>7;i/X> MC*"C*tSiL/feP A 6j»IiaS:7-f 
LTMW 3©7>r -#-Mffi±KE SMti&E B5J2 0 0 01/ 

ffc&fTW 3 7°CT* 5% <D-Mfcfcm*m%hf=. CO > lex. s<-#--lZT 1 

^#(DM^MbM#$tlfeM$:, jffl.lfi*ilh Dil (Molecular 

Probed) 8*f«f^Ct£o Tgfc3fc*S« L fc- figftH. Papain Dissoc 

iation system^N (Worthingtonftjg) &fl|V\ ^r>v h^#iS©M(Cto 
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:/£MV^ 3 0 0 r p mt'5»^il, 4Mt3N*LfcE S iffflM £ EMX L 
6 cm^-Y yS/a. ltfc^«fc»JiajRSnfc^ffcSI#E SHAMES >tt l ©N 2 
^^Glasgow MEMigiS (Gibco Lifetechfcfcig) lC#£3ii\ .T3B©#*fKCJSV^ 

o 

[0 18 0] 

#tit£> <fc tFH^J&AttCurrent Protocols in Neuroscience (John Wiley & So 
ns *±, 1999) 3. 1 0 KHafB©**6tCfl£o Tff o fe» jfefiiKH^ISS U 
4**±) &C*>^#-;t/^@£LfcC57BL/6x^*&@5eU The Mouse Brain in 
Stereotaxic Coordinates (Academic Press}±§g, 1997) {Ct£o T ifcg^#C?:€£[E 
HJtUfe. MM© K — >#S£®t^ , 3~££:aMC, 6-hydroxydo P amine(2,4,5- 
trihydroxyphenethylamine)hydrobromide (^T, r 6— OHDAj £W-)> &P 
BSfC8 mg/ mlX-mmh. Ztl ZfflL'bX^ ^ ^ T, #<W©iSS^tf> W £ M 
M{Cl#j?r4 # l1*off 2#m&Ab£ 0 -g|5<Z)^?*T*l£3 0^, SAl©i 

Omitmm^M-t ZtiiW (Chemiconf±§5!) t. F-A°^ > 
5^ (Chemicon*±$g) &/a^T&«E£fe£ fc. 
[0181] 

k - a * > # & © $ 8 © * 6 - oh d a v mm l m m # m & t y t> & a* o £ s¥ , 

£28^bTV^ftr;MiMlE^<D4 0 %J£*T ICfcoTV^ (n = 6) 0 ^tllC^f 
L/, 4Mb3§#UfcE SffljBS<0#*t&fTofc8rCM:D i I MR 3 tife^WJt & #>fr 

*-©*83i1!R«*W2&lC|ItffcU ^7 5%gIt^>J (n = 6) , #ffifCi: 
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[0 18 2] 

MMM6 F-rtsyftn&nmmmfcftitisitm&nmMtomft&uamffi ( 

S IJI E B 5 ^ B M P 4 *^i*j|f 8 0 fl^t L t „ ^ftfe*.. 6cm 

-#-MM£ LT#V^ Z.(D-7J -^-M±ICE SflO&E B 5 & 2 0 0 01/ 

, 3 7°CT* 5%(D-mitmm*mm,LfrC0 2 4y*r=L'<-Z-lCX 8 

-e<75^$^{C, 2mmol/l^;i/^ ^ 1 mmol/1 tf;i/ bf >gj, O.lmmol/lMEM 
Non-Essential Amino Acidsft^, 0 . 1 mmol/1 2 — * JVjj 7° h 31$ J — Jl, £ <fc 
tFN 2 (GIBCO BRL*±f^ 10(Mg]g?& £ 100#<Z> 1 «I) £»1 L ^Glasgow MEMig 

M (Jg*T, N 2 »jDGlasgow MEM^h^aai"*. ) & jB V* 4 H |8fig#Lfc. 

^#^> Manipulating the Mouse Embryo A Laboratory Manual, Second Edit 
ion, Cold Spring Harbor Laboratory Press (1994) (CfB^<Z>7j &JCt£ V 1 * 1 0 fi 
g/ml~?4 h^JyyC (MMC) Z^timM (±fBGlasgoiv MEMigifi) T'2ii 

[0 18 3] 

±fe^#©M:^ftfi^£4xfcSfM£, Papain Dissociation system^ >y h ( 
Worth ington*±§g) ^#l3i0Mi:^oT^yt^>iW&tigt' 

»M/-t-© Dil (Molecular Probed) £M V^tt^fC^V^ 5/*g/ 
■ lCM-Di I, 4 mg/ml >f )\/Zi — 7^ P BS^itfit'ifi 2 0 ^fSIMfS £ 

t5r ilT'm^^libfeo N 2 »Glasgow MEMigi&fcffl V^Sfe^ U N 

8 2 2003-3046367 
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2 »lGlasgow MEMJgifel n 1 iC^j4X 10 5 f@©fflJS£#-^£ *l<6 J: O &Cfg$g U TIE 
[0 18 4] 

<£ tKHl^J&AteCurrent Protocols in Neuroscience (John Wiley & So 
ns t, 1 9 9 9) 3. 1 0 (Cfa*©^lC^ o Tff o Jt&M/tM* 
V 5/4*8:38) &C*>y#-;i/T^Bfb£C57BL/6V?X£@5tU The Mouse Bra 
in in Stereotaxic Coordinates (Academic Press^t, 1 9 9 7.) &C#£oT$&^ 

ft^fig^irc Mm© F-zu^tti^iits 6 -ohd a&pbsic 8 nz 

/filX^ML. 3tl$:^(/h^^^^S:ffl^TThe Mouse Brain in Streotaxic Co 
ordinates (Academic Pressfrlg, 1 9 9 7 ) K'&^^ftWftffliZkiblZ 1 jjffi 0 . 
5 n l-Toft3 *m [ (A+0.5, L+2.0, V+3.0) (A+1.2, L+2.0, V+3.0) (A+0.9, 
L+1.4, V+3.0) ]\Z&AVt~ 0 -aS©79XTftt3 0ft, $£Afl!I<BflifltfM»3£tt 
£5tfgLfc_tT% #Hfc^iS<Z>2 6 G/N^;i/ h>i/U ^^SrMVATI^W^^^cf 3 

(A+0.9, L+2.0, V+3.0) lC±KE(D^^T'#M0^{C^bil#$1±fcE S 
«*&<£>#^$tl ti l &3^FI^(nftAlfc 0 WiCii 1 /i l(DN 2 «!Gla 
sgow HEM^&aALfco 6-OHDA®Ii U14 BffeTtf^K&flKftHJt 1/ 
, K-^^>f^»tt#J£(©V-A-Tf&Sf 1 n2/>*lftft*^lC^'rstn:* (Ch 
emiconftjg) £ K-/\° ^ > b ^ > X sK- # - CMt £f5t& (Chemicon£t$g) 

[0185] 

K-A°^ >Wr«S:®«i-S 6 - O H D At'^I LifflJlfr&ffi&fTJfofcfr o £S¥ T? 
#-£^LTVN£#Mif$teIE^© 1 5 %JS*~RCfcoTV^fc (n=5) 0 

tfmMizm&i,* »5o%iit*ot u = 5) „ #^2iira#tc 

[0 18 6] 

8 3 ffiliE# 2003-3046367 



^2 0 0 0-2 3 0 8 1 3 
ifflfl&EB 5 &BMP 4^mtUMlkmtgi&T* 8 HRHMLfc. ~?&£>*>> 3cm© 

m^mm^y */ a±vmtnyy biz&vwnisfcp a 6m&*y 4 - 

#*-£bTfflV\ Z.(D.-7>( -^-«|flS±{CE SffiJB&E B 5 £2 0 0i/f*;J/a 

TlliU 40i, 6 0S, 7 0 s^c«^rP^MI^iI^f^$:Mv^T^^il?:^v^ 

, 3 7°CT*5%<D^Mitm.m*m%ht=.C0 2 J y*a.s<-Z-\ZT 8 0|^ig# 
[0 18 7] 

-A-T'fe6^^h7^ (synaptophysin) K^TT SJfttt (Sigmaft:§g) , 

#M±^MIS (neuroepithelium) £Igflf£ R C 2 (Developmental Studi 
es Hybridoma BankJ±$g) , cpJE^HHSS Sr^Hj-f £M F 2 0 Ja^tt (evelopmental 
Studies Hybridoma Bank*±§g) , M £< fKlgifflMlC £ V*T*-<B38J8#*BR3 tl 
TV^PDGF 'zt^ifc a 33 J: £F F 1 k 1 lZM~t £>ffLifc (S. I .Nishikawa^ ; Devel 
opment, 125, 1747, 1998) VnT E S MM E B 5 £ P A 6 HffflS £ tf>£;ig#tf> 

[0 18 8] 

e sme b 5 tp A6msk<D^mmo)^W:mmLr^nu--(D^t/uifit. 

Wttffl7-A-T'fe5PDGFS§*a, Fl'kl, &t>*M F 2 0 (C*f 
&&M1fcifcXl£&'&tL£> a — — li^fen n — — 2 %J^AT iflS^S ti^e^ 

o£„ fi£oT, P A 6 « i: ffl^^ii: J: 6 E S «g0lf 11 WfflllC (i 

[0189] 

J&fc, E SiWJBSfclTf^tofc 1 2 9^V7X»CCE« (M.R.Kuehn 
Nature, 326, 295, 1987; A'-ft7-aT^i/'J-^8, V—y#—>fv : r 



tfilE*rf 20 03-3046 3 67 



#2000—230819 
jy>f, ES«5:ffl^tfM7^^©m ¥±*±. 1 9 9 5) &Mv>£#i& 
[0 19 0] 

MMWl lzmm<Dtelhmi%i&lZ 0 . 5nmol/l©BMP 4 (R&D*±§g) fcSsflUbfc 

*fi©fSfc>U{CMV\ m#!l {Cfa«b£#}£iCt£oTE SUHS&E B 5tPA6g 

;b:n> Mc £ "eit?i L £ PA 6jjM£7 ■< LTfflvv Z\0>-7 J 

i±ICE S«^2 0 0fi/f«y i/at«SU 4 H@, 6 H@, 7Bg&C$rjP 

^mm^m^^xm^m^ft^. 3 T-cT'srow-^t^^M^Lfecog-r 

[0191] 

8 0f4^«f, HIM 1 fCEiffl^SlC t o t »JK 5: @S L, jftN C AM^fls 
> ^E^FA'j^m Wli&IitSMF2 0^ (Developmental St 
udies Hybridoma Bank*±$g) , mt <^feMB1!&lZlS^T*<D$&Rifi&&&to"C 
^§PDG F^^-^ a 33 JttFF 1 k 1 IZM'S' £>tn>{$ (S. I .Nishikawa P> ; Develop 
ment, 125, 1747, 1998) I^T E S fflflg H P A 6 Mti&<D pktgm<DU3k&1% L 

fc 3 n - - © & & Sfilfi £ ft o . 

IM2T'^b^il^i, NCAMUffiE^KA'J 

IZftmVfro -13. tpmMMM<D^-2l-X*$bZ>PnG Ffgfta, Flkl, 

WMF2 o K:*fi-s#S*tfrT?as^sns=in— -li^nn— 5 %j^Th 
«fcA,if«£3;ft&jb*oifc. Hot, BMP4#«T, P a 6MMt.<D&i%mz 

[0 19 2] 

E S|«£bTf^lft& 1 2 9&TVxm5fc<DCCEmM (M.R.Kuehn 
Nature, 326, 295, 1987; A-j — JVi/ V — X 8 y V~y $ -fVT 
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jy>7\ EStt^ffl^tIM7-!7X(Dm ¥±*£> 1 9 9 5) &MV*fc#i8 
[0193] 

H»J UCfB«©^lC^V>, PA6«Jgl:7^-^-«iSi:LtMl\ ES 
B 5 &BMP 4»«IMit' 1 2 BRg*g#b£„ "T^t>*., 3cm 

-#-£LXm\\ Z.<D1>( -#-M±lCE SM£ 2 0 0|/fr>aT'l 
1U 4HB, 6Hg, 8 0g, 1 0 H @ (CirP^Mlfil^f V^T^^3^SI 
&??V^ 3 7°CT*5%(D-W4tmm*m^LfeC0 2 >(y3r^s<-#-lZT 1 2 

[0194] 

l o B|S8ig#^> -BPco^^^^oom^^Mi fcsa^cD^^ict^oTH^ 
U ^-ni/yy^m^tmM. VAchT, g ad. ir n h^>ic*ff 
TE S«E B 5 t P A 6 » i: ®^^i©^ffiJ| b 3 n - - OM^ft 
*Tofc (n = 2 0 0) o 

E SUfffl&E B 5 t. P A 6mffi£.<D&ig^(Z>U^ftMlsfean—-<D? *> % 9 2 

%^^-A^y^m^nmmm(D^-^-x^^^uyy7^mimmm^ 4 3 

%^GABAMffi#l«0T-*-t^SGADitt, 2 8%&ZlVyftm 
&Wmmmw VA c h T»tt, 7%#-fen h — >»ffit?*>ofe. 
[0195] 

mimmizM~?z>ifcfoitm\<^TE sme b 5 tPA6iit©Mto» 

Molecular Probeft©^ >y hY0Y0-l£ffi^£^*£&£?f o £ 0 ^ 
E S 11 E B 5 i: P A 6 HBSSO^^iC^Sffi? b n D - - (n = 2 0 

>?>hbfc (n= 5 0 5 0) „ 



8 6 
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[0196] 

&mm. *u isy*mimmm>&MM(Dm&\z*n'e^ 52 + 9%, 47 + 1 

0%, 3 0 ±4 %^&ofc„ 

E SiSSi: Ltf^iW^ 1 2 9 ^7>>^at©C C EM (M.R.Kuehn 
Nature, 326, 295, 1987; A-f 7t~?—=LT U -X.8 , ^->#-^yr 
-f>^, E SMJ^£Mv^£IgMv^;*©fN|SL #±*±, 1 9 9 5) 

[0 19 7] 

S Nu r r 1 (R.H.Zetterstromtb ; Science, 276, 248, 1997) feitFPt x3 
(M.P.Smidt^; Proc. Natl. Acad. Sci. USA, 94, 13305, 1997) (DWi£-ikM$$> 

[0198] 

mmm i izmmammz'tfi^. p A6m^y-( -^-mmnLxm^. es 

ai E B 5 ^ B M P 4 *ttiiiS*T' 1 2 H ^Sf I fc „ ffcifo-fc, 9cm 
©ffll^il 5 s v 2/ a±t 3 > 7 > h JC * T?fftJjt L fe P A 6 fflfjfg & 7 -f 
LTfflW ^07>f -#-ifflfl§_LlCE SfflfjjSE B 5 SrSXlO 4 *!/^ */ 
afigb, 4H@, 6 0S, 8 0 0, 1 0 0 B KfrP&MM^&fcfflV^fg 
#l£iJlfc*TV^ 3 7°CT*5%CD^^'fl:^$:7i^LfeC0 2 >r>^^^-^-JC 

ti2.0n^fifc o 

S/iJCE SjfiHjJBEB 5 &5X10%/-r s yS/3.T?#au, 4HB, 60 800 

, i o 0 Bizmm^mm^m^xmm^m^n^\ 3 7°cx5%(Dr.m^mm^ 



8 7 
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-ITT £^ \J \J \J 



—230819 



tz. a 

[0199] 

XfPtx3 ©mRNA l//<;i/T'©H$:Mt5^i:, 1 2 0©^^ 

(Y.Sasai£>; Nature, 376, 333, 1995) {C*P £ T R T - P C R o fe D 

jfflffi&WSILfc^yS'aifcJ: 1 2 B <Z>MJ&gSSP;fr Trizol^ ( 
GIBCO BRL*±§g) $:ffiV«Tna7;KCtot±RNA$:IIl, SUPER SCRIP 
T Preamplif ication System for first strand cDNA Synthesis (GIBCO MLlf±M 
) 5:ffl^tcDNA!:^lfc 0 ^/SLfc c DN A&KSzfc&JB^T 5 Of&tC# 
'JKLfe^Sr^JCLT^JC^ySlSiR [10mmol/l Tris-HC1( P H8.3), 50mmol 
/l KC1, 1.5mmol/l MgClg, 0.2mmol/l dNTP, 0.2 n mol/ litte^-#M6U:/^ >f V 
— (@H^!f^tC§a^) , 1 unit recombinant Ex Taq polymerase (Takara?±§g) ] 
&H!!f&, 9 4 °C -e 3 #CV^T94 < CTr3 0 5 5 °C T* 3 0 # 

IS, 7 2tt' l»if>f^;i/&3 0t^^MtU *«tC 7 2°C-e 

4°ct— ft§#ts«PCR^fc„ MMr^fcTtfn-^y;!/ 

[0 2 0 0] 

BH^-^l^^^-e^Sti^^aSH^JSr^t-^^U K&N 
u r r lSfJUft^v-fv-h Lt, BB#J##3&tf4 ^2 
6^'Ji5t^l/tf F&Pt x 3#M6U^^-rT-«H It, BB#I##5;&tf 6T? 
i^nsMI^J^ttSt'J if*? I/**- FSG3 PDH^MfiU^-f^-i: 
LT#*fflV^„ P t x 3 4#Ml$:7^>f V-&#V^PCRS:f?3»-&lCW:DM 

[0 2 0 1] 

E SMi:PA6tt5: 1 2 B Lfclgjil* H»J 1 T'^LfeM^iHH 



8 8 
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1>j <j w \J \J £j ZJ \J O 1. Zt 



t x 3 ©$83gtf«£3tlfc (0 7 : ES + SDIA) „ — *fRBfc LfcE Si 
IfeTfteN urrlJ3J:tfPtx3 ©$BJ§Jtf IfciB S *l*S3^ o (07 : ES) „ ^ 
9 c mOfflflRJ&lfcfflT^y > 7^/X> MC* TfJEfltLfc P A 6 

mm%:MmiZ±i&<D0kft-VRT- PCRfc^T oTfe, N u r r 1 &J:t>*P t x 
3©3l^fcMfctfS3*ifcfrofc. ^t, P A 6 ifi i: ffl^^it: J; o t Eft#» 

-t'^Nu r r 1 £<fctfP t x 3 <Z>383l#J:#bTVv5 £ fe. 
[0 2 0 2] 

E SlfflJ^i: LTft^Wfc 1 2 9*V^^fi3fe©C C E#Hfl& (M.R.Kuehn 
Nature, 326, 295, 1987;. /"W t7-a. 7 ;i/ J/ U -X 8 , »;->ir-^f 
-f E SfflJ&&ffiV>fcfm^tfX©f£JiU ¥±*L 1 9 9 5) fc^fe&fg 

[0 2 0 3] 

MZ£VftmiZMtiT-?Z>&l^ F-/N°^ >(Z)41II:fffi (K.Inoue & J.G.Ken 
imerP>; J. Biol. Chem. , 263, 8157, 1988; ^MMB> MikWH-Sfji H^E^ 
S0# P191-200, 1990) JC^V\HP LC £ M V^T/iiM 1/ 

fe„ ' 
mti&fr & <Z>8H^»©M5SttJKiF<Z) <fc 3 Jeff o fee 

[0 2 0 4] 

ME B 5 &BMP 47K^tI^lfil^^^T'80r^#bfec f^^*>, 9 cm© 

u 4hb, 6 a ^iz^m^Mstmmi&^m^rmm^m^n^K 3 7°c-?5% 

JC, 2mmol/l lmmol/1 fcf;nf>|fc, 0 . 1 mmol/1 MEM Non-Essen t 
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ial Amino Ac ids?g?£, 0.1mmol/l 2-^M^hX^;-;i/, 0.2mmol/l 
7XajI/e>i, 0 . 1 mmol/1 Tetrahydrobiopterin, £ J: tfNg&SSfltl b fcGlas 

gow Mmmitm^G bito#l.£„ mm%k. mhb s s cgibco brl*±»o 

Zm^T 2»b, m&Lt=.Mti&*56mmol/l KCl£-g-frHB S S^W? 1 5 
frmigmLfc. 1 5##L EUR U *HSl£#0.4mol/l Perchloric ac 

id£J:t>*5mmol/lE DTA£&£ J^tCgliMU iRH£tftPrfc It- 8 0°CT'&# 

[0 2 0 5] 

±izE(7)E smatPA6»t0Mi(cj:^i o 07ifflmnm.<z>E smm 

— y(Dfeikl&. jSMU— H PLC ScMV^fc. Monoamine Analysis System (Eicom 
Corp., Kyoto, Japan) S:MV>TfTofc. g*l:0 8l3Lfe. 

p a em&zto&mmiz&vmmtmi&frb&itisr-ni&mmz. 5 6mmoi/i 

[7 . 7pmol/10 6 MBS (E SMfi^MflS) K-^S 
tfe'SDOPAC (3,4-dihydroxyphenylacetic acid) £J:tFHVA (homovani 
11 ic acid) fc, *a&«S*#fcfflSftfc C^tl^tU 2 . 5pmol/10 6 jjM (ES« 

[0 2 0 6] 

E Sjffll&E B 5<Dttt>VKLWXB§t£.6 H g©M^JE^ (Pre-streak epibl 
ast) ^e>#«L/fejfflje!S:Mv^ 1 &SV^i2 fCfE«L£#&fCt£oT P 

V?*0&£6 B S©M^JE^$:^-r«)M©»J3J:t>^#li, Manipula 
ting the Mouse Embryo A Laboratory Manual, Second Edition, Cold Spring H 
arbor Laboratory Press (1994) iZ^MCOJj&fcffi.^ Xff o £:„ 



9 0 
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l tEIi & B M P 4 8 0 L fc a 3 cm<Z> 

mmmmm^v i/=L±xmtnyy)uiybiz^xmm^r=.PA6mm^y^- 
^c~tLxm^K z&yj - #-fflffi±izmMLrzm%tttmmmffiz 2 0 01/ 

0TObt„ 

[0 2 0 7] 

||^gMl•r'ffiV^fe^I^il^f^%^C0.5nmol/l©BMP4 (R&D*±lg) 

hizt. XtfUM IfcPA 6MJ^?:-7-f LTJEv\, I©7 >r 

IIS±lCESai?:2 0 0«/r'^>at'iSL, 4 0@, 6 0S, 7HglCffi¥ 
&igifi£Mv^*gil!i3:#l£ ; fTVv 3 ix:x 5%<DrMikm. : m?tM%\st=.C0 2 J 

EMi:PA6HMM«^brc3n--®M^5:lfofeo 

[0 2 0 8] 

H»J13 xfn-7Wlt5, Ett#M$:^fflS^comtc^Mt:^ 
LTfflK E SffljjgE B 5 5:BMP4»iJiliW 8 B 

mmmLt^o pa6»maa'j> cgibco brl*±io &-^tf*ifi"e« 
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#2000—230813 
yy;ix.y Mc £ °VtfmM. LfcPA6 !HJj& 5: 2 0 0 ng/ml/sA y > fc-g-frigifc-e 2 

iu pbs (-) T^ta^^/i^^^i/Ay^t KH^fc^vv 
57*Mr^ft KHjtLfcp a 6mm±izE smx&E B5&20 om/rv 

[0 2 0 9] 

tt, Hfei3 -e^LfcM^im^, 9 0%j£<©E SfflffifiSROnn— -#NCA 
>M?:IbfePA6lIII?:7-f-^-Iii: LT JSV^*£JCM:E S MUIS©!* 

(R.S.Bradley & A.M. C.Brown; EMBO J., 9, 1569, 1990) .£.m& 

[0 2 10] 
[5§^©^m] 

[0211] 

BI^J## 1 - AXEB#I©&lfl :»NA 
BE#I## 2 - AXBB^I©3iW : N A 

9 2 ffiiiE#2 0 0 3 - 3 0 4 6 3 6 7 



#2000—290813 



fB#J##4 -AIi^J©|i« : ^DNA 



[0 2 12] 

Sequence Listing 
<110> KYOWA HAKKO K0GY0 CO., LTD. 

<120> NOVEL DIFFERENTIATION INDUCING PROCESS OF EMBRYONIC STEM CELL TO E 
CTODERMAL CELL AND ITS USE 

<130> P-34670-1 

<150> JP 2000-144059 
<151> 2000/05/16 

<160> 6 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 1 

tgaagagagc ggacaaggag ate 
[0213] 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<223> Description of Artificial 

<400> 2 

tctggagtta agaaategga gctg 
[0214] 

<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<223> Description of Artificial 

<400> 3 

aggaeggetc tctgaagaa 



Sequence: Synthetic DNA 



24 



Sequence: Synthetic DNA 



[0215] 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<223> Description of Artificial Sequence: Synthetic DM 



<400> 4 

ttgaccgagt tgaaggcgaa 
[0 2 1 6] 

<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<223> Description of Artificial 



20 



Sequence: Synthetic DNA 



<400> 5 

gaccacagtc catgccatca ct 22 



[0 2 17] 

<210> 6 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<223> Description of Artificial 

<400> 6 

tccaccaccc tgttgctgta g 



Sequence: Synthetic DNA 



21 
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01 tt, E SMffiE B 5 t P A 6tti:ffi^l0^[[lSbfe3n--^ 
(A) N CAM, (B) f a-^'J>, (C) ^X^>{C*ft--5m#:T'^L^ 

[02] 

0 2 IJ, E SMfl&E B 5 tME FfflJSS^ (7)^^#(Z)^m^ b £ n D 
N C AMffifa-em& b fc^JH £^ b £®?M£^£T-&£ 0 

0 3 ft, E SiJSgE B 5 £ P A 6$ffl|Si:(Z)^^*(D^£ti^bfe=in--$:^- 

[04] 

S4 li, e s«e b 5 iiPAeiisgt^MiroMffiHtnD^-fflcf' 

- # - B§'l4tf> n U - - GD#J^ SrifMifttC;* b £: ^ "7 Tf $> & „ 
[05] 

05&, BMP4&jg$#[IT*E SftUJ&EB 5 £ P A 6iffl|&i:<Z>#Jgft|©*gS£fflJg 
Lfcnnn-©*"?, (A) NCAMW^m (B) *X?->lZtt-?Z>ffi 
fls, (C) K^U>lc^f «tni^fe«fctf (G) ^T7f> 1 4 {c*f-r£Jfitis£ 
fflV^TSefeUfcM*,. MBMP4ttt'E S»ISiiPA6lili:©M#^ 
*ffi3^Ufcnn--<Z)(t I Tf, (D) NC AMIZM~? ZtfLfa. (E) *X^>lC*f 
■TSjfitt, (F) E$} }?/\V yiZM^&ifCffclS&Tf (H, I) ^7f>14(C^ 

[06] 

06&, PA6i«jSi:ESiJSEB5S:, 7>f ;H-&/rltMiltf ^ 
, 7-r-;b*-&^s&v^T?^«iufc»-^ (PA6) , fcitfp 

A 6IPIICE SUHSSE B 5 £ >_LT*ig* b £t§-£ (i?^:/) i:T% 

[07] 

0 7 E SifflJjgE B 5 £ P A 6mffi£.<D&mm<Dffi%:&mLt=.ftitmti&tp(D 

Nurrl, Ptx3fiitfG3 P D H<Dfti%L& £ R T - P C R*£lCT8?#f b tc 
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U3kZBlsfrm-V&Z> a 1 2 B<D~?iJxm$W>mm (HI*, Embryo £^tfB) 

, P A 6«t 1 2 HffiMibfcE SfflE B 5 (Ef^, ES + SDIAtg 
IB) fi<t«i:btl2HMLfeESfflEB5 (gl*, E S £&8B) £ 

mnn lt, rt- pcR&^fv^r^r^-^«^i&^cT^Lfe^ : &^Lfe 

o 

[0 8] 
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# Z 0 0 0 



— z a 0 8 1 9 



[01] 




1 



ffiSE# 20 0 3- 3046367 




2 



.ffiIE4# 2003-3046367 



1 \j \J \J \J 



o r\ r\ q i g 

6 o u o i y 




3 



mtaE4f 2 003 



#2 0 0 0-2 y 0 8 19 

[05] 




4 



ffii£# 2003-3046367 
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mi] 

c 

Nuirt 

Ptx3 

G3PDH 



#2000 — za08i9 



< 
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CH8] 



D 



E 




10 20 
retention time (min) 



■a 



tHIE# 2003-3046367 



tfcfe r\ s\ s\ s\ 

TO- & vj u \j — 



2 3 0 8 1 9 



mm] 
mm] 
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#2 0 0 0- 



2 9 0 8 1 9 



[MA] 



P-34670-1 
^JtSW IS 
#02000-290819 
000001029 

100105647 

/MSI ¥ 
03-5561-3990 

#S^IS 



ftelK i 
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00 — 290aiy 




(AJ10002C80052 




ft ( & if * ) ■ tt , 

183'J## 1 00 1 05647 <:fpJi±) >bm i¥> 

» »J # -9- . 1 00 1 05474 ( ft JS ± ) * £ & *6 . 

1 0 0108589 (#3S±)ffUII fUifcs 

^SiJS-^- 100115107 (#3I±) Stfi ®> 

HSiJ«^ 1 0 0 0 9 0 3 4 3 (#Sfi±) W^- 



2.±^tu®»cs^<fs.s ! i ; ^^4i^ss i)axai^«sf.^^^ a ^ i jg©& 
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